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ABSTRACT 

Section 1 of this report documents the validation of KEN0 V.a against 258 critical experiments. 
Experiments considered were primarily high or low enriched uranium systems. The results indicate that 
the KEN0 V.a Monte Carlo Criticality Program accurately calculates a broad range of critical experi- 
ments. A substantial number of the calculations showed a Positive or negative bias in excess of lW% in 
k-effective (k&. Classes of criticals which show a bias include 3% enriched green blocks, highly 
enriched uranyl fluoride slab arrays, and highly enriched uranyl nitrate arrays. If these biases are prop 
erly taken into account, the KEN0 V.a code can be used with confidence for the design and criticality 
safety analysis of uranium-containing systems. 

Section 2 of this report documents the results of investigation into the cause of the bias observed in 
Sect. 1. The results of this study indicate that the bias seen in Sect. 1 is caused by code bias, cross- 
section bias, reporting bias, and modeling bias. There is evidence that many of the experiments used in 
this validation and in previous validations are not adequately documented. The uncertainty in the exper- 
imental parameters overshadows bias caused by the code and cross sections and prohibits code validation 
to better than about 1% in ken. 

ix 



1. VALIDATION OF KEN0 V.a IN Y 12CSG 

1.1 INTRODUCTION 

The KEN0 V.a Monte Carlo Criticality Program is currently being validated in several different 
ways. Each of these validations will be reported separately. The intent of this study is to validate 
KEN0 V.a’ in the Y 12CSG package against critical experiments. Y 12CSG is a frozen version of a 
system of nuclear criticality safety computer codes similar to the nuclear criticality safety codes available 
through the SCALE2 package. The sequence which is being validated is the CSAS25 sequence docu- 
mented in CSAS4 of the SCALE manual. The sequence uses control module CSAS25 created on 
85.162 and program modules Q#$OO8 (BONAMI-2) created on 85.011, Q#$OO2 (NITAWL) created on 
85.011, and Q#$OO9 (KEN0 V.a) created on 85.162. The 27-group ENDF/B-IV cross-section master 
library created on 84.066 and stored in data set Y.LMP12852.Y 12CSG.X27 was used for all 
calculations. 

The purpose of a code validation is manyfold. ANSI Standard ANS-8.13 requires that calculational 
methods used for criticality safety be validated and any bias be determined by correlating the results of 
critical experiments with calculations. In the past, the primary source of criticality safety information 
applicable to the handling of fissile material outside of nuclear reactors was obtained from critical exper- 
iments or from nuclear safety guides and handbooks based upon critical experiments. These experiments 
were costly and often took a substantial amount of time before the results were available. With the 
closing of many of the critical experiment facilities, using critical experiments for operational criticality 
safety approval has become virtually impossible. Increasing reliance is being placed upon calculational 
methods to fill in and extend existing experimental data. Extension of data has been accomplished by 
making use of trends in the bias established in code validation. It is essential that the computational 
methods used for nuclear criticality safety purposes be sufficiently accurate that one can be confident of 
subcriticality when adequate safety margins are applied. It is also important that the applied safety mar- 
gins not be unduly conservative. To accomplish both of these goals simultaneously requires the ability to 
accurately predict the neutron multiplication factor of a system. 

This portion of the KEN0 V.a validation is based primarily on uranium experiments which have 
been used in the past for KEN0 validation. 4-8 The validation is being done independent of any particu- 
lar nuclear criticality safety organization, with close cooperation with the authors of the code and per- 
sonnel familiar both with the codes and many of the critical experiments which were used in the earlier 
validations. In this manner, trends in the bias can be identified and areas of applicability can be 
established. In addition, calculational deficiencies may be identified and possibly eliminated. 

A total of 258 low enriched (<5% U-235) and highly enriched (-90% U-235) experiments have been 
modeled. These include various solution systems, intermediate density systems, and uranium oxide and 
metal systems. Four primary sources of bias were identified during the course of the validation. These 
were (1) bias caused by approximations and the manner in which the theory was implemented in por- 
tions of the code (code bias), (2) bias caused by the group structure of the cross sections (cross-section 
bias), (3) bias caused by the manner in which the experiments were reported versus what was actually 
done (reporting bias), and (4) bias caused because of the manner in which the analyst chose to model 
the critical experiment (modeling bias). Mitigation of the bias for the first two cases is fairly straight- 
forward since they are systematic and are introduced by the KEN0 program and control modules. If 
trends can be established, it may be possible to eliminate bias in future updates to the codes. The third 
source of bias, reporting bias, is not well defined and is much more difficult to resolve. Reporting bias is 
very difficult to distinguish from code and cross-section bias without additional information beyond what 
was originally reported. The necessary details which have been omitted are different from experiment to 
experiment and are influenced by the date the experiments were performed along with the prevailing 
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belief of the experimenters of what was important and what could be ignored. The fourth source, 
modeling bias, is bias which stems from the analyst’s model and is also difficult to distinguish from other 
forms of bias, especially when the analyst chooses to ignore (or include) specific portions of a model 
based on past experience with similar calculations. 

The results of this validation are reported in Sect. 1. The discussion of the cause-and-effect of the 
identified bias for the experiments are presented in Sect. 2. In Sect. 2, many of the calculations were 
performed with modified versions of the code and with adjusted parameters. The results in Sect. 2 
should not be considered part of the validation of the code. They are presented in order to aid in estab- 
lishing the source of the bias observed in the validation. 

1.2 DESCRIPTION OF THE CODE PACKAGE 

1.2.1 CSAS25 Module 

The CSAS25 control module allows simplified data input to the functional modules such as 
BONAMI, NITAWL, and KEN0 V.a. The module will calculate atomic densities for both mixtures 
and standard solutions. The module also generates input data for NITAWL, allowing various options 
for treatment of the cross sections in the resonance region for both homogeneous and heterogeneous sys- 
tems. Since the earlier validations reported in refs. 6 and 7, several corrections have been made to the 
CSAS25 control module. 

1.2.2 BONAMI 

For the 27-group master cross-section library used in this validation, the primary purpose of the 
BONAMI functional module is to select the required material cross sections and to create a smaller 
master cross-section library to be processed by NITAWL. There is no data processing done in 
BONAMI for the 27-group cross-section library. 

1.2.3 NITAWL 

The NITAWL functional module treats the resonance region cross sections for resonance absorbers. 
The treatment is based on the Nordheim Integral Transform method. The analyst has the option of 
treating the resonance parameters in the manner most appropriate for the problem detail. The options 
include ( 1) an homogeneous medium treatment which treats the resonance region of the fissile mixture 
as if it were an infinite homogeneous media, and (2) a finite lump treatment which treats the resonance 
region as if the fissile mixture were in a discrete lump with a l/E return flux at the boundary for prob- 
lems where the system is substantially heterogeneous or where reflector effects are important. These 
options are automatically invoked in the CSAS25 module according to the keywords 
INFHOMMEDIUM, LATTICECELL, or MULTIREGION. The INFHOMMEDIUM option treats 
the fissile mixture as an infinite homogeneous medium. The LATTICECELL option utilizes a multiple 
repeated cell for the resonance self-shielding correction. With the MULTIREGION option, a single-cell 
resonance self-shielding calculation is made. 

1.2.4 KEN0 V.a 

KEN0 V.a is a substantial revision of KEN0 IV,9 and includes an enhanced geometry package 
which allows modeling of a wide variety of complex three-dimensional geometries. The geometry pack- 
age allows nested arrays and “holes” to be placed in the geometry model. The code allows the use of 
reflector options, including mirror reflection, differential albedo reflection, and an automatic reflector; 
the latter has the capability of using reflector region weighting functions which are based on one- 
dimensional adjoint calculations. The reflector options simplify geometry data input and/or reduce the 
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running time of a specific problem. Cross-section input and atom density input are handled by the 
CSAS25 module. Most of the major KEN0 parameters have defaults which work for a wide variety of 
problems, but which can be overridden if the problem or analyst dictates. The major revision to 
KEN0 V.a since the validations reported in refs. 6 and 7 is that the program module ICE has been 
deleted, and KEN0 V.a mixes its own cross sections. In addition, there have been a few changes in 
the program logic involving the treatment of computer round-off error during tracking. 

1.2.5 The 27-Group Neutron Cross-Section Library 

The 27-group cross-section library was created in August 1981 from the ENDF/B-IV 218-group 
master library.” (It should be noted that ref. 10 does not include a discussion of all the nuclides which 
have been placed in the 218-group library and that several of the nuclides have been regenerated since 
the document was issued.) Prior to 1981, the primary cross-section set in use at ORNL was the 
Knight-Modified Hansen-Roach, 16-group cross-section library. The 27-group set is considered to be an 
improvement because more thermal neutron groups are available, upscatter is included in the set, and 
the origin of the base data used to create the data set is better documented. The 27-group set was 
collapsed with the weighting spectra which was generated with the 218-group library and which was 
based on the weighting spectra used to prepare the 218-group library from ENDF/B-IV data. 

1.3 CALCULATIONAL PROCEDURE 

In the KEN0 V.a validation process, many of the available options in CSAS25 and KEN0 V.a 
were exercised. These options include the automatic atomic density generation features, the various 
treatments in NITAWL, and the geometry and reflector options in KEN0 V.a. This was done in 
order to validate the mechanics and capabilities of the code for a broad spectrum of problems. The 
majority of the calculations repeat calculations which were modeled by different people at different 
times. Usually there are multiple ways that a problem may be specified, all of which are equally 
correct. The original input data were left substantially unchanged in order to allow testing for 
discrepancies or bias which might have been caused by the differences in analysts’ problem specifica- 
tions. A complete listing of the input data has been included in Appendix A. 

The resonance treatment used was the one which appeared to most accurately fit the problem specifi- 
cations. All problems were run for 103 generations of 600 neutrons per generation. Some problems 
were run using the adjoint reflector weighting (bias ID), whereas others were run using full neutron 
tracking in the reflector in order to test for bias which might be caused by one or the other treatment. 

With KEN0 V.a, there is no single brr which is “the answer” for the problem. The code starts with 
an initial neutron distribution and calculates the effective multiplication for a generation of neutrons. 
The next generation uses a starting distribution based on the fission points of the previous generation 
and calculates the effective multiplication for the current generation. Since 103 generations were run, 
there are 103 different answers. In the ideal situation, once the source has converged and the original 
(and usually arbitrary) starting distribution has decayed, the difference in the batch-to-batch brr may be 
attributed to the statistical nature of the Monte Carlo calculation, and the “best” answer should be the 
average of the remaining calculations. The common practice in KEN0 V.a is to tabulate the average 
krr as a function of the number of generations skipped. Considerable judgment is then required in 
determining the answer. Many calculations do not approach the ideal situation. For example, under- 
sampling may exist where the number of neutrons per generation is not sufficient to sustain a proper 
source distribution, or the number of generations is insufficient to converge the source distribution. In 
order to remove the element of judgment from the interpretation of the results and to mechanize the 
process of validating and comparing results to previous validation, the average krr by generation skipped 
with the lowest calculated standard deviation is reported here. This number appears as the “final value” 
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in the plot of average brr by generation skipped in the KEN0 V.a output. The analyst is encouraged 
to review the tabulated results against the plots in Appendix B when using the validation for establish- 
ing safety margins for the different types of criticals which were run. 

In each calculation, the optional parameter NUB was set to “yes” in KEN0 V.a so the program 
would calculate and print the average energy group of the neutron-causing fission. This parameter has 
been frequently used in past validations because of trends which have been observed and appear to be 
correlated. 

1.4 PROBLEM DESCRIPTION AND RESULTS 

A brief problem description and results are presented in Tables 1-6. The experimental models used 
to generate Table 1 are from low enriched uranium experiments obtained from ref. 8. These include 
experiments for homogeneous single-unit criticals, both reflected and unreflected, as well as heterogene- 
ous uranium metal rods in water. The fissile compounds considered were UOzF2, U metal, and u308, 
all at 4.89% U-235 enrichment. The moderating materials were water, sterotex, and U02F2 solution. 

The experimental models used to generate Table 2 are from low enriched uranium experiments 
obtained from ref. 11. These experiments are formally undocumented experiments for 3.85% enriched 
uranium metal rods in water. The heterogeneous systems consist of large diameter rods which are water 
moderated. In some cases the rods have an internal hole which is also water moderated. The critical 
experiments were modeled in detail from descriptions in the experiment logbook. Extensive detail was 
included in these calculations in order to thoroughly test the KEN0 V.a geometry package. 

Table 3 includes models from ref. 7 which were used for the validation of Y12CSG for the Oak 
Ridge Gaseous Diffusion Plant. The validation considered single-unit criticals, both reflected and unre- 
flected, at several enrichments ranging from 1.4 to 4.98%. The first 30 experiments are 
UF4/paraffin-moderated systems and U02F2 solution systems at various moderation levels. The last 20 
experiments are 4.46% enriched damp oxide experiments performed at Rocky Flats. These later experi- 
ments test the code’s ability to handle both intermixed and interstitial moderation. Several of the damp 
oxide experiments, which were driven by highly enriched uranium systems, were added to the series. 

Highly enriched uranium experiments from ref. 8 were used to generate Table 4. These are 
U02F2 and UOz(NO3)2 solution systems. Both single-unit and array systems were analyzed under a 
variety of reflection conditions including unreflected, fully water reflected, concrete reflected, and Plexi- 
glas reflected. 

Table 5 includes experiments from ref. 6 which were used for validation of Y 12CSG for the Y-12 
Plant. Single-unit reflected and unreflected systems for uranium metal, uranium alloy, U02F2 solution 
and UO2( NO3)2 solutions were considered. Extensive calculations were performed on arrays, including 
(1) arrays of metal units with and without interstitial moderation, (2) arrays of U02F2 slab systems, and 
(3) arrays of 5-liter containers of UOz(NO3)2 having varying reflector thicknesses of paraffin and/or 
Plexiglas. 

Table 6 contains the experimental models and results from the eta experiments performed at 
Y-12.12*13 These experiments are UOz(NO3)2 solution experiments in simple unreflected geometry. The 
systems are typically very dilute. The experiments included boron poisoned solutions and 
U-233 systems. 
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Table 1. KEN0 V.a calculated brr for experimentally critical 
low enriched uranium systems (last modeled in ref. 8) 

Case Experimental description Reference 

CAAO 1 

CAA02 

CAA03 

CAA04 

CAAOS 

CAA06 

CAA07 

CAAOS 

CAA09 

CAAlO 

CAAll 

CAA12 

Experiment 1A. 401-4.89% U rods, 0.762~cm diam, 30-cm 
long, 1.3-cm pitch, Hz0 moderated and reflected 

Experiment 4B. 400-4.89% U rods, 0.762-cm diam, 30-cm 
long, 1.3-cm pitch, H20 moderated and reflected 

Experiment 11A. 240-4.89% U rods, 0.762-cm diam, 30-cm 
long, 1.3~cm pitch, Hz0 moderated and reflected 

Experiment 6A. 203-4.89% U rods, 0.762~cm diam, 30-cm 
long, 2.05-cm pitch, H20 moderated and reflected 

Experiment 8C. 400-4.89% U rods, 0.762~cm diam, 30-cm 
long, 2.05~cm pitch, Hz0 moderated and reflected 

Experiment 14A. 398-4.89% U rods, 0.762~cm diam, 30-cm 
long, 1.3-cm pitch, H20 moderated, Hz0 top reflector, 
Plexiglas bottom reflector, Pb reflected 1 face 

Experiment 23B. 400-4.89% U rods, 0.762~cm diam, 30-cm 
long, 1.3~cm pitch, Hz0 moderated, Hz0 top reflector, 
Plexiglas bottom reflector, Pb reflected 4 faces 

Experiment 26A. 215-4.89% U rods, 0.762~cm diam, 30-cm 
long, 1.3-cm pitch, H20 moderated, H20 top reflector, 
Plexiglas bottom reflector, Pb reflected 4 faces 

Experiment 28A. 255-4.89% U rods, 0.762-cm diam, 30-cm 
long, 1.3~cm pitch, H20 moderated, H20 top reflector, 
Plexiglas bottom reflector, Pb reflected 4 faces, SS 
in center 

Experiment 30C. 494-4.89% U rods, 0.762-cm diam, 30-cm 
long, 1.3~cm pitch, H20 moderated, Hz0 to reflector, 
Plexiglas bottom reflector, Pb reflected 4 faces, boral 
in row 6 

Experiment 31C. 494-4.89% U rods, 0.762-cm diam, 30-cm 
long, 1.3~cm pitch, Hz0 moderated, Hz0 top reflector, 
Plexiglas bottom reflector, Pb reflected 4 faces, Cd in 
row 6 

Experiment 32s. 11 x 12 array of 4.89% U rods in 
‘300 g U/l U02F2 solution, 0.762-cm diam, 2.0$-cm pitch, 
in 95.88cm-diam tank 

14 

14 

14 

14 

14 

14 

14 

14 

0.9945 + 0.0036 

0.9912 + 0.0030 

0.9924 f 0.0031 

0.9942 I!C 0.0032 

0.9839 f 0.0034 

0.9957 f 0.0036 

0.9778 f 0.0036 

0.9966 +- 0.0030 

14 0.9950 I!I 0.0029 

14 1.0010 + 0.0032 

14 0.9921 + 0.0033 

14 0.9885 + 0.0026 
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Table 1 (continued) 

Case Experimental description Reference kcffk 0 

CAA13 

CAAl4 

CAA15 

CAA16 

CAA17 

CAAl8 

CAA19 

CAA20 

CAA2 1 

CAA22 

CAA23 

CAA24 

CAA25 

Experiment 33s. 9 x 10 array of 4.89% U rods in 
‘300 g U/l U02F2 solution, 0.762-cm diam, 2.05~cm 
pitch, in 95.88-cm-diam tank 

14 1.0035 t 0.0022 

Experiment 36s. 9 x 10 array of 4.89% U rods in 
‘300 g U/l U02F2 solution, 0.762-cm diam, 
2.453-cm pitch, in 95.88-cm-diam tank 

14 0.9921 + 0.0025 

Experiment 40s. 6 x 7 array of 4.89% U rods in 
-300 g U/l U02F2 solution, 1.31-cm diam, 
2.99~cm pitch, in 95.88-cm-diam tank 

14 0.9908 + 0.0020 

Experiment 42s. 6 x 7 array of 4.89% U rods in 
-300 g U/l U02F2 solution, 1.3 l-cm diam, 
3.40-cm pitch, in 95.88-cm-diam tank 

14 0.9940 f 0.0025 

Experiment 44s. 6 x 7 array of 4.89% U rods in 
‘300 g U/l U02F2 solution, 1.31~cm diam, 
3.94-cm pitch, in 95.88-cm-diam tank 

14 0.9884 + 0.0029 

Experiment 45s. 6 x 7 array of 4.89% U rods in 
-300 g U/l U02F2 solution, 1.31~cm diam, 
4.40-cm pitch, in 95.88-cm-diam tank 

14 0.9885 f 0.0025 

4.89% u308 - Stereotex blocks 55.5 g U-235/1, 
unreflected 

15 0.9875 + 0.0035 

4.89% u308 - Stereotex blocks 40.6 g U-235/1 
(H/X = 395.0), unreflected 

15 1.0030 + 0.0031 

4.89% u308 - Stereotex blocks, 22.1 g U-235/1 
(H/X = 757.0) unreflected 

15 1.0055 I 0.0029 

4.89% U3Os - Stereotex blocks 33.3 g U-235/1 
(H/X = 503.6) unreflected 

15 1.0042 f 0.0034 

4.89% u308 - Stereotex blocks 64.91 g U-235/1 
(H/X = 199.3) paraffin top reflector, Hz0 reflected 
bottom and sides 

15 0.9791 f 0.0036 

4.89% U30s - Stereotex blocks 56.2 g U-235/1 
(H/X = 244.8), paraffin top reflector, Hz0 reflected 
bottom and sides 

15 0.9918 + 0.0033 

4.89% u308 - Stereotex blocks 40.6 g U-235/1 
(H/X = 396.7) paraffin top reflector, Hz0 reflected 
bottom and sides 

15 1.0015 z?I 0.0035 
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Table 1 (continued) 

Case Experimental description Reference kffk fl 

CAA26 

CAA27 

CAA28 

CAA29 

CAA30 

CAA3 1 

CAA32 

CAA33 

CAA34 

CAA35 

CAA36 

CAA37 

CAA38 

CAA39 

4.89% u308 - Stereotex blocks 22.2 g U-235/1 
(H/X = 756.5) paraffin top reflector, Hz0 reflected 
bottom and sides 

4.89% u308 - Stereotex blocks 81.1 g U-235/1 
(H/X = 146.8) paraffin top reflector, Hz0 reflected 
bottom and ides 

4.89% U30s - Stereotex blocks 107.0 g U-235/1 
(H/X = 82.7) paraffin top reflector, H20 reflected 
bottom and sides 

4.89% u308 - Stereotex blocks 33.3 g U-235/1 
(H/X = 504.1) paraffin top reflector, H20 reflected 
bottom and sides 

4.89% U02F2 solution 42.54 g U-235/1 
(H/X = 524) in a 20-in.-diam SS cylinder, unreflected 

4.89% U02F2 solution 42.54 g U-235/1 
(H/X = 524) in a 20 x 20 in. aluminum box, unreflected 

4.89% U02Fz solution 31.79 g U-235/1 
(H/X = 735) in a 20-in.-diam SS cylinder, unreflected 

4.89% U02F2 solution 24.04 g U-235/1 
(H/X = 1002) in a 27.3-in.-diam aluminum sphere, 
unreflected 

4.89% U02F2 solution 24.28 g U-235/1 
(H/X = 991) in a 30-in.-diam aluminum cylinder, 
unreflected 

4.89% U02F2 solution 42.54 g U-235/1 
(H/X = 524) in a 15-in.-diam SS cylinder, Hz0 reflected 

4.89% UOzF2 solution 42.54 g U-235/1 
(H/X = 524) in a 20 x 20 in. aluminum box, Hz0 reflected 

4.89% U02F2 solution 31.79 g U-235/1 
(H/X = 735) in a 15-in.-diam SS cylinder, H20 reflected 

4.89% UOzF2 solution 22.11 g U-235/1 
(H/X = 991) in a 27.3-in.-diam aluminum sphere, 
H20 reflected 

4.89% U02F2 solution 24.22 g U-235/1 
(H/X = 994) in a 20-in.-diam SS cylinder, Hz0 reflected 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

0.9991 + 0.0025 

0.9991 f 0.0040 

0.9739 -+ 0.0035 

0.9938 + 0.0031 

0.9861 r!~ 0.0032 

0.9936 f 0.0032 

0.9936 -t 0.0028 

0.9949 f 0.0027 

0.9959 f 0.0022 

1.0029 2 0.0030 

1.0106 -t 0.0026 

0.9931 _+ 0.0027 

0.9927 z!z 0.0022 

1.0001 f 0.0025 
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Table 2. KEN0 V.a calculated bff for experimentally critical 
low enriched uranium systems (last modeled in ref. 11) 

Case Experimental description Reference kcrr+ f7 

CAB0 1 

CAB02 

CAB03 

CAB07 

CAB08 

CAB09 

CAB10 

CAB11 

CAB12 

(EBJ.1) lattice 2. 15-3.85% U rods, 
7.2 in. diam x 30 in. long in square lattice, 
7.2 in. center to center, 77.8 cm water height 

(EBJ.2X) lattice 5. 1 l-3.85% U rods, 
7.2 in. diam x 30 in. long in square lattice, 
7.95 in. center to center, 72.4 cm water height 

(EBJ.3X) lattice 8. 24-3.85’S U rods, 
7.2 in. diam x 30 in.long in square lattice, 
8.70 in. center to center, 75.0 cm water height 

(EBJ.4) lattice 3. 16-3.85s U rods, 
7.2 in. diam x 30 in. long in triangular 
lattice, 7.45 in. center to center, 79.3 cm 
water height 

(EBJ.SX) lattice 9. 7-3.85s U rods, 
7.2 in. diam x 30 in. long in triangular 
lattice, 8.20 in. center to center, 53.1 cm 
water height 

(EBJ.6X) lattice 2. 1 l-3.85% U rods, 
7.2 in. OD x 2.6 in. ID x 30 in. long in 
triangular lattice, 7.20 center to center, 
77.2 cm water height 

(EBJ.8) lattice 5. 6-3.85s U rods, 
7.2 in. OD x 2.6 in. ID x 30 in. long in square 
lattice, 7.95 in. center to center, 91.4 cm 
water height (2 subcritical) 

(EBJ.9) lattice 6. 16-3.85% U rods, 
7.2 in. OD x 2.6 in. ID x 30 in. long in 
square lattice, 8.70 in. center to center, 
49.2 cm water height 

(EBJ.lO) lattice i4. 20-3.85s U rods, 
7.2 in, OD x 2.6 in. ID x 30 in. long in 
square lattice, 9.07 in. center to center, 
79 cm water height 

16 0.9893 + 0.0026 

16 1.0025 + 0.0029 

16 0.9927 zk 0.0025 

16 0.9897 rt 0.0025 

16 0.9924 -e 0.0032 

16 X* 

16 0.9998 -i- 0.0024 

16 0.9953 f 0.0025 

16 0.9943 f 0.0028 
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Table 2 (continued) 

Case Experimental description Reference 

CAB13 

CAB14 

CAB15 

CAB16 

(EBJ.11) lattice 19. 8-3.85% U rods, 
7.2 in. OD x 2.6 in. ID x 30 in. long in 
square lattice, 7.2 in. center to center, 
72.5 cm water height 

16 0.9960 f 0.0028 

(EBJ.12) lattice 3. 22-3.85% U rods, 
2.5 in. diam x 30 in. long in square lattice, 
2.85 in. center to center, 72.3 cm water height 

16 1.0093 k 0.0026 

(EBJ.13) lattice 9. 15-3.85% U rods, 
2.5 in. diam x 30 in. long in square lattice, 
3.25 in. center to center, 64.8 cm water height 

16 0.9992 f 0.0030 

(EBJ.14) lattice 2. 23-3.85% U rods, 
2.5 in. diam x 30 in. long in square lattice 
4.00 in. center to center, 68.9 cm water height 

16 0.9877 Z!I 0.0029 

*Job failed in execution. 
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Table 3. KEN0 V.a calculated brf for experimentally 
critical low enriched uranium systems (last modeled in ref. 7) 

Case Experimental description Reference kcffk 0 

CAS04 

CASOS 

CAS06 

CASll 

CAS12 

CAS13 

CAS14 

CAS15 

CAS16 

CAS17 

An unreflected rectangular parallelepiped of 
homogeneous U( 1.4)F4 and paraffin with an H/U-235 atomic 
ratio of 421.8; 93.1 cm x 93.0 cm x 123.8 cm 

17 0.9998 f 0.0022 

An unreflected rectangular parallelepiped of 
homogeneous U( 1 .4)F4 and paraffin with an H/U-235 atomic 
ratio of 421.8; lOO.O‘cm x 99.9 cm x 103.1 cm 

17 0.9989 f 0.0026 

An unreflected rectangular parallelepiped of 
homogeneous U( 1 .4)F4 and paraffin with an H/U-235 atomic 
ratio of 421.8; 130.7 cm x 130.6 cm x 74.2 cm 

17 0.9967 3~ 0.0022 

A reflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 195.2; 56.22 cm x 56.22 cm x 112.88 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

18 1.0023 k 0.0030 

An unreflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 195.2; 71.47 cm x 71.47 cm x 94.14 cm 

18 1.0096 -t 0.0026 

A reflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 293.9; 51.11 cm x 51.11 cm x 73.87 cm, 
reflected with 15.2 cm of paraffin on top 

18 1.0054 f 0.0029 

An unreflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 293.9; 56.22 cm x 56.22 cm x 122.47 cm 

18 1.0028 f 0.0027 

A reflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 406.3; 53.67 cm x 53.67 cm x 54.29 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

18 0.9967 f 0.0024 

A reflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 495.9; 46.00 cm x 46.00 cm x 96.57 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

18 1.0000 -t 0.0026 

A reflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 613.6; 56.32 cm x 61.29 cm x 54.08 cm, 
reflected with 15.2 cm of polyethylene on top and 
sides and 15.2 cm of Plexiglas on the bottom 

18 0.9982 f 0.0027 
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Table 3 (continued) 

Case Experimental description Reference bff f 0 

CAS18 

CAS19 

CAS20 

CAS21 

CAS22 

CAS23 

CAS24 

CAS25 

CAS26 

An unreflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 613.6; 61.3 cm x 66.54 cm x 66.52 cm 

18 0.9975 -t 0.0024 

A reflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 971.7; 76.51 cm x 76.44 cm x 82.42 cm, 
reflected with 5.2 cm of polyethylene on top and 
sides and 15.2 cm of Plexiglas on the bottom 

18 0.9885 f 0.0020 

An unreflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 971.7; 81.45 cm x 86.70 cm x 88.22 cm 

18 0.9846 t- 0.0018 

A reflected rectangular parallelepiped of 
homogeneous U(3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 51.14 cm x 51.14 cm x 51.27 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

18 1.0145 + 0.0030 

A reflected rectangular parallelepiped of 
homogeneous U(3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 43.47 cm x 43.47 cm x 86.39 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

18 1.0228 f 0.0030 

A reflected rectangular parallelepiped of 
homogeneous U(3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 46.02 cm x 46.02 cm x 67.57 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

18 1.0169 -t 0.0032 

A reflected rectangular parallelepiped of 
homogeneous U(3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 56.25 cm x 56.25 cm x 43.41 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

18 1.0129 + 0.0026 

A reflected rectangular parallelepiped of 
homogeneous U(3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 61.36 cm x 61.36 cm x 38.67 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

18 1.0201 + 0.0032 

An unreflected rectangular parallelepiped of 
homogeneous U(3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 56.47 cm x 56.47 cm x 86.64 cm 

18 1.0152 Z!I 0.0025 
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Table 3 (continued) 

Case Experimental description Reference kff f d 

CAS27 

CAS28 

CAS29 

CAS30 

CAS3 1 

CAS32 

CAS33 

CAS34 

CAS35 

CAS36 

An unreflected rectangular parallelepiped of 
homogeneous U(3)Fa and paraffin with an H/U-235 
atomic ratio of 133.4; 56.25 cm x 61.36 cm x 74.38 cm 

18 1.0187 +- 0.0030 

An unreflected rectangular parallelepiped of 
homogeneous U(3)Fd and paraffin with an H/U-235 
atomic ratio of 133.4; 61.4 cm x 61.4 cm x 66.0 cm 

18 1.0180 2 0.0028 

A reflected rectangular parallelepiped of 
homogeneous U(3)Fd and paraffin with an H/U-235 
atomic ratio of 276.9; 40.81 cm x 40.80 cm x 39.49 cm, 
reflected with 15.2 cm of polyethylene on top and sides 
and 15.2 cm of Plexiglas on the bottom 

18 1.0131 f 0.0030 

An unreflected rectangular parallelepiped of 
homogeneous U(3)Fa and paraffin with an H/U-235 
atomic ratio of 276.9; 40.90 cm x 40.93 cm x 116.80 cm 

18 1.0173 + 0.0030 

An unreflected rectangular parallelepiped of 
homogeneous U(3)Fd and paraffin with an H/U-235 
atomic ratio of 276.9; 48.59 cm x 51.14 cm x 48.53 cm 

18 1.0131 + 0.0030 

An unreflected rectangular parallelepiped of 
homogeneous U(3)Fd and paraffin with an H/U-235 
atomic ratio of 276.9; 81.71 cm x 81.66 cm x 31.34 cm 

18 1.0124 f 0.0030 

A composite cadmium/steel/water side reflected 
stainless steel cylinder of 0.079 cm wall thickness 
and 19.545 cm IR filled to a height of 54.45 cm with 
U(4.98)OzFz solution at an H/U-235 atomic ratio of 488 

19 0.9989 + 0.0030 

A composite l-in. steel/water side reflected 
steel cylinder of 0.079 cm wall thickness and 16.51 cm 
IR filled to a height of 143 cm with U(4.98)OzFz 
solution at an H/U-235 atomic ratio of 488 

19 1.0006 + 0.0028 stainless 

An unreflected sphere of U(4.98)02F2 with 
an H/U-235 atomic ratio of 490. Solution radius of 
25.3873 cm and stainless steel container wall 
thickness of 0.0508 cm 

20 0.9970 + 0.0034 

An unreflected stainless steel cylinder of 
0.07874 cm wall thickness and a 19.55 cm IR filled to 
a height of 101.7 cm with U(4.98)OzFz solution 

21 1.0023 f 0.0032 

at an H/U-235 atomic ratio of 496 
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Table 3 (continued) 

Case Experimental description Reference k,ff -t CJ 

CAR0 1 

CAR02 

CAR03 

CAR04 

CAR05 

CAR06 

CAR07 

CAR08 

CAR09 

CAR10 

CAR11 

CAR12 

Experiment 1. 4.46% enriched UsOs, H/U = 0.77, 
42 fuel cans with 2.44 cm interstitial moderation, 
plastic reflected 

Experiment 2. 4.46% enriched UsOs, H/U = 0.77, 
43 fuel cans with 2.44 cm interstitial moderation, 
plastic reflected 

Experiment 3.. 4.46% enriched UsOs, H/U = 0.77, 
100 fuel cans with 0.929 cm interstitial moderation, 
plastic reflected 

Experiment 13. 4.46% enriched UsOs, H/U = 0.77, 
40 fuel cans with 2.44 cm interstitial moderation, 
concrete reflected 

Experiment 15. 4.46% enriched UsOs, H/U = 0.77, 
98 fuel cans with 0.929 cm interstitial moderation, 
concrete reflected 

4.46% enriched UsOs, H/U = 0.77, driven by 
93.12% enriched uranium metal sphere (29.870 kg), 
120 + 4s fuel cans, plastic reflected 

4.46% enriched UsOs, H/U = 0.77, driven by 
high concentration (14.844 kg 35 1.18 g/l) fuel cans, 
plastic reflected 

4.46% enriched UsOs, H/U = 0.77, driven by 
low concentration (12.871 kg 86.42 g/l) 93.17% 
enriched U02(N0&, 119 + 2s 
fuel cans, plastic reflected 

4.46% enriched UsOs, H/U = 0.77, driven by 
low concentration (13.001 kg 86.42 g/l) 93.17% 
enriched UOz(N0s)2, 119 + 2s 
fuel cans, plastic reflected 

4.46% enriched UsOs, H/U = 0.77, driven by 
low concentration (12.446 kg 86.42 g/l) 93.17% 
enriched U02(NO&, 119 -I- 2s 
fuel cans, concrete reflected 

Experiment A. 4.46% enriched UsOs 
H/U = 1.25, 38 fuel cans with 2.44 cm interstitial 
moderation, plastic reflected 

Experiment B. 4.46% enriched UsOs 
H/U = 1.25, 78 fuel cans with 0.929 cm interstitial 
moderation, plastic reflected 

22 1.0081 f 0.0034 

22 1.0052 f 0.0031 

22 0.9876 f 0.0030 

22 1.0089 f 0.0029 

22 0.9998 f 0.0027 

23 0.9951 z!I 0.0031 

23 0.9998 3~ 0.0032 

23 0.9980 f 0.0036 

23 0.9983 f 0.0030 

23 1.0008 3~ 0.0034 

24 1.0073 zk 0.0032 

24 1.0109 f 0.0031 
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Table 3 (continued) 

Case Experimental description Reference kff+ u 

CAR13 

CAR14 

CAR15 

CAR16 

CAR17 

CAR18 

CAR19 

CAR20 

Experiment C. 4.46% enriched UsOs 
H/U = 1.25,80 fuel cans with 0.929 cm interstitial 
moderation, plastic reflected 

24 1.0108 + 0.0032 

4.46% enriched UsOs H/U = 1.25, driven 
by high concentration (12.268 kg 351.64 gU/l), 
93.17% enriched U02(N0&, 119 -I- 2s fuel 
cans, plastic reflected 

24 0.9907 AZ 0.0034 

4.46% enriched UJOs H/U = 1.25, driven 
by high concentration (12.400 kg 351.65 gU/l), 
93.17% enriched UOz(NO& 119 -i- 2s fuel 
cans, plastic reflected 

24 1.0106 zk 0.0033 

4.46% enriched UsOs H/U = 1.25, driven 
by low concentration (10.836 kg p 86.60 gU/l), 
93.17% enriched UOz(N0s)2, 119 i- 2s fuel 
cans, plastic reflected 

24 0.9978 f 0.0036 

Experiment F. 4.46% enriched UsOs 
H/U = 2.03, 48 fuel cans with 0.92 cm interstitial 
moderation, plastic reflected 

25 1.0069 + 0.0033 

Experiment G. 4.46% enriched UsOs 
H/U = 2.03, 30 fuel cans with 2.44 cm interstitial 
moderation, plastic reflected 

25 1.0005 + 0.0030 

Experiment D. 4.46% enriched UjOs 
H/U = 2.03, driven by 93.12% enriched uranium metal 
sphere (13.73 kg), 120 + 4s fuel cans, plastic reflected 

25 1.0097 z!z 0.0032 

Experiment E. 4.46% enriched UsOs 
H/U = 2.03, driven by 93.12% enriched hollow uranium 
metal sphere ( 12.786 kg), 120 + 4s fuel cans, 
plastic reflected 

25 0.9911 & 0.0031 
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Table 4. KEN0 V.a calculated brf for experimentally 
critical highly enriched uranium systems (last modeled in ref. 8) 

Case Experimental description Reference kff f d 

CAAOl 

CAA02 

CAA03 

CAA04 

CAAOS 

CAA06 

CAA07 

CAAOS 

CAA09 

CAAlO 

CAAll 

CAA12 

CAA13 

cAA14 

CAA15 

U(93.2)02F2 solution sphere H/X = 1112, 
unreflected 

U(93.2)02F2 solution sphere H/X = 1393 
unreflected 

U(93.2)02(N0& solution sphere 
H/X = 1379, unreflected 

U(93.2)OxFz solution sphere 
H/X = 76.1, Hz0 reflected 

U(93.2)OzFz solution sphere 
H/X = 126.5, Hz0 reflected 

U(93.2)02Fz solution sphere 
H/X = 1270, Hz0 reflected 

U(93.2)OzFz solution sphere 
H/X = 268.8, Hz0 reflected 

U(93.2)02Fz solution sphere 
H/X = 515.1, Hz0 reflected 

U(93.2)02Fz solution sphere 
H/X = 203.5 unreflected 

U(93.2)02Fz solution sphere 
H/X = 239.3, Hz0 reflected 

U(93.2)02Fz solution sphere 
H/X = 468.2, Hz0 reflected 

U(93.2)02(N0& solution 
142.92 g U/l, 28.01 cm diam 
cylinder, unreflected 

U(93.2)02(N0& solution 
357.71 g U/l, 28.01 cm diam 
cylinder, unreflected 

U(93.2)02(N0& solution 
54.89 g U/l, 33.01 cm diam 
cylinder, unreflected 

U(93.2)02(N0& solution 
137.4 g U/l, 33.01 cm diam 
cylinder, unreflected 

26 1.0096 f 0.0026 

26 1.0036 + 0.0023 

26 

26 

26 

26 

27 

27 

27 

27 

27 

28 

28 

28 

0.9998 Z!I 0.0023 

1.0071 + 0.0039 

0.9971 f 0.0046 

0.9964 3~ 0.0023 

1.0097 zk 0.0043 

1.0212 rf: 0.0033 

0.9991 f 0.0039 

1.0164 f 0.0042 

1.0351 + 0.0039 

1.0090 + 0.0039 

1.0060 f 0.0035 

1.0119 + 0.0042 

28 1.0027 + 0.0046 
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Table 4 (continued) 

Case Experimental description Reference kcff + Q 

CAA16 

CAA17 

CAA18 

CAA19 

CAA20 

CAA2 1 

CAA22 

CAA23 

CAA24 

CAA25 

CAA26 

CAA27 

U(93.2)02(NO& solution 
357.71 g U/l, 33.01 cm diam 
cylinder, unreflected 

28 1.0024 f 0.0045 

U(93.2)02(N03)2 solution 
144.38 g U/l, 28.01 cm diam cylinder, 
concrete reflected 

28 1.0106 31 0.0041 

U(93.2)02(NO& solution 
334.77 g U/l, 28.01 cm diam cylinder, 
concrete reflected 

28 1.0145 zk 0.0044 

U(93.2)02(NO& solution 
144.38 g U/l, 33.01 cm diam cylinder, 
concrete reflected 

28 1.0056 + 0.0043 

U(93.2)02(NO& solution 
334.77 g U/l, 33.01 cm diam cylinder, 
concrete reflected 

28 1.0037 + 0.0044 

U(93.2)02(NO& solution 
144.38 g U/l, 28.01 cm diam cylinder, 
concrete reflected 

28 1.0094 + 0.0040 

U(93.2)02(NO& solution 
334.77 g U/l, 33.01 cm diam cylinder, 
concrete reflected 

28 1.0092 + 0.0037 

U(93.2)02(NO& solution 
147.66 g U/l, 28.01 cm diam cylinder, 
Plexiglas reflected 

28 1.0085 f 0.0040 

U(93.2) solution 
345.33 g U/l, 28.01 cm diam cylinder, 
Plexiglas reflected 

28 1.0113 If: 0.0047 

U(93.2)02(NO& solution 
147.66 g U/l, 33.01 cm diam cylinder, 
Plexiglas reflected 

28 0.9947 + 0.0041 

U(93.2)02(NO& solution 
345.33 g U/l, 33.01 cm diam cylinder, 
Plexiglas reflected 

28 1.0033 f 0.0040 

U(93.2)02(N0~)2 solution 
147.66 g U/l, 28.01 cm diam cylinder, 
Plexiglas reflected 

28 1.0157 + 0.0034 
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Table 4 (continued) 

Case Experimental description Reference keff * fJ 

CAA28 

CAA29 

CAA30 

CAA3 1 

CAA32 

CAA33 

CAA34 

CAA35 ’ 

CAA36 

CAA37 

CAA38 

CAA39 

U( 93.22)02( N03)2 solution 
345.33 g U/l, 33.01 cm diam cylinder, 
Plexiglas reflected 

U(93.22)02(N03)2 solution 
67.28 g U/l, 2 1.12 cm diam cylinder in 
a 4 x 4 array, concrete reflected 

U(93.12)02(NO& solution 
364.11 g U/l, 21.12 cm diam cylinder in 
a 4 x 4 array, concrete reflected 

U(93.2)02(NO& solution 
83.49 g U/l, 16.12 cm diam cylinder in 
a 4 x 4 array, concrete reflected 

U(93.2)02(N03)2 solution 
359.55 g U/l, 16.12 c diam cylinder in 
a 4 x 4 array, concrete reflected 

U(93.2)02(N0& solution 
76.09 g U/l, 21.12 cm diam cylinder in 
a 2 x 2 array, concrete reflected 

U(93.2)02(N03)2 solution 
364.11 g U/l, 21.2 cm diam cylinder in 
a 2 x 2 array, concrete reflected 

U(93.2)02(NO& solution 
359.55 g U/l, 16.12 cm diam cylinder in 
a 2 x 2 array, concrete reflected 

U( 93.2)02( NO& solution 
359.55 g U/l, 16.12 cm diam cylinder in 
a 2 x 4 array, concrete reflected 

U(93.2)02(N03)2 solution 
60.32 g U/l, 21.12 cm diam cylinder in 
a 4 x 4 array, Plexiglas reflected 

U(93.2)02(NO& solution 
355.94 g U/l, 21.12 cm diam cylinder in 
a 4 x 4 array, Plexiglas reflected 

U(93.2)02(NO& solution 
60.32 g U/l, 16.12 cm diam cylinder in 
a 4 x 4 array, Plexiglas reflected 

28 1.0141 f 0.0043 

28 1.0046 f 0.0033 

28 1.0061 f 0.0041 

28 1.0119 Ik 0.0035 

28 1.0056 I!I 0.0041 

28 1.0098 + 0.0033 

28 1.0014 + 0.0038 

28 1.0129 f 0.0045 

28 1.0099 zk 0.0039 

28 1.0000 -t 0.0034 

28 0.9961 f 0.0038 

28 1.0045 f 0.0034 
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Table 4 (continued) 

Case Experimental description Reference kff + u 

CAA40 U(93.2)02(N0& solution 28 0.9985 + 0.0039 
355.94 g U/l, 16.12 cm diam cylinder in 
a 4 x 4 array, Plexiglas reflected 

CAA4 1 U(93.2)02(N0& solution 28 0.9985 III 0.0040 
60.32 g U/l, 21.12 cm diam cylinder in 
a 2 x 2 array, Plexiglas reflected 

CAA42 U(93.2)02(N0& solution 28 1.0041 f 0.0036 
355.94 g U/l, 21.12 cm diam cylinder in 
a 2 x 2 array, Plexiglas reflected 

CAA43 U(93.2)02(N0& solution 28 0.9982 zk 0.0038 
355.94 g U/l, 16.12 cm diam cylinder in 
a 3 x 2 array, Plexiglas reflected 
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Table 5. KEN0 V.a calculated brr for experimentally critical 
highly enriched uranium systems (last modeled in ref. 6) 

Case Experimental description Reference keff -e u 

CASOl 

CAS04 

CASOS 

CAS06 

CASO7 

CAS08 

CAS09 

CASlO 

CASll 

CAS02 

CAS03 

CAS12 

CAS22 

CAS23 

Y-12 validation case A-l. 93.8% U metal 
sphere, unreflected (GODIVA) 

Y-12 validation case A-2. 93.2% U-MO 
alloy cylinder annulus, unreflected 

Y-12 validation case A-3. 93.2% UOzF2 
solution, 19.992 g U/l, in Al sphere, unreflected 

Y-12 validation case A-4. 93.18% U02(NO& 
solution, 20.12 g U/l, in Al sphere, unreflected 

Y-12 validation case A-5. 93.5% U metal 
hemispherical shell, Hz0 reflected 

Y-12 validation case A-6. 93.2% U metal 
cylinder annulus, graphite reflected 

Y-12 validation case A-7. 94% U metal 
cuboid, natural U reflected 

Y-12 validation case A-8. 93.1% U metal 
hemispherical shell, oil reflected 

Y-12 validation case A-9. 93.1% U metal 
hemispherical shell, steel center and 
oil reflected 

Y-12 validation case A-10. 97.67% U metal 
sphere, Hz0 reflected 

Y-12 validation case A-l 1. 93.172% U02(N0& 
solution, 346.7 g U/l, in SS cylinder, 
unreflected 

Y-12 validation case B-l. 93.2% U metal 
cylinder annulus, unreflected, smaller U 
cylinder in hole touching one wall 

Y-12 validation case B-2. 93.2% U metal 
cylinder annulus, unreflected, smaller U 
block in hole touching one wall 

Y-12 validation case B-3. 93.2% U metal, 
unreflected cylinders and cuboids in 
approximate circular arrangement, cylinder, 
cuboid, and hemisphere stack in center 

29 

30 

26 

31 

32 

33 

32 

34 

34 

1.0004 + 0.0027 

1.0067 I!I 0.0028 

1.0023 + 0.0027 

1.0012 rfi 0.0022 

1.0042 zk 0.0030 

1.0124 IL 0.0031 

1.0027 31 0.0025 

1.0114 f 0.0034 

0.9977 * 0.0035 

35 

28 

0.9995 f 0.0031 

1.0029 f 0.0044 

36 1.0004 f 0.0031 

36 1.0082 f 0.0034 

36 0.9959 AI 0.0030 
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Table 5 (continued) 

Case Experimental description Reference bffk 0 

CAS24 

CAS25 

CAS26 

CAS27 

CAS28 

CAS29 

CAS13 

CAS14 

CAS15 

CAS16 

Y-12 validation case B-4. 93.2% U metal 
cylinders, 4 x 4 x 4 array, unreflected 

37 0.9928 k 0.0033 

Y-12 validation case B-5. 93.2% U metal 
cylinders, 2 x 2 x 2 array, each unit in 
the array is a smaller cylinder capped on 
each end by a larger cylinder, unreflected 

37 1.0079 zk 0.0030 

Y-12 validation case B-6. 93.2% U metal 
cylinders, 2 x 2 x 2 array, paraffin 
reflected 

37 1.0011 f 0.0033 

Y-12 validation case B-7. 93.2% U metal 
cylinders, 2 x 2 x 2 array, each unit 
in the array is a smaller cylinder capped 
on each end by a larger cylinder, 
paraffin reflected 

37 1.0083 k 0.0031 

Y-12 validation case B-8. 93.2% U metal 
cylinders each in a Plexiglas box, 
2 x 2 x 2 array of these units unreflected 

37 1.0102 * 0.0037 

Y-12 validation case B-9. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected 
(see also problem U4B271F) 

38 0.9872 k 0.0041 

Y-12 validation case B-10. 92.6% UOz(NO& 
solution, 63.3 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected 
(see also problem U6B271F) 

38 0.9854 +- 0.0035 

Y-12 validation case B-l 1. 93.2% UOz(NO& 
solution, 505 g U/l, in SS cylinders, 
4 x 4 array, standing in a solution slab, 
Plexiglas reflected 

39 1.0585 + 0.0038 

Y-12 validation case B-12. 93.2% U metal 
cylinders, 2 x 2 x 2 array, graphite 
moderated and polyethylene reflected 

40 1.0126 + 0.0030 

Y-12 validation case B-13. 92.6% UOz(NW2 
solution, 415 g U/l, in Plexiglas cylinders, 
4 x 4 x 4 array, unreflected (see also 
(problem U4B64 1 F) 

38 0.9879 f 0.0037 
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Table 5 (continued) 
: . 

Case Experimental description Reference kcff f u 

CAS17 

CAS18 

CAS19 

CAS20 

CAS21 

CAS30 

. CAS32 

CAS34 

CAS36 

Y-12 validation case B-14. 92.6% U02(N03)2 
solution, 415 g U/l, in Plexiglas cylinders, 
3 x 3 x 3 array, paraffin reflected (see 
also problem U4R2711 F) 

38 1.0250 iz 0.0037 

Y-l 2 validation case B-15. 92.6% U02(N03)2 
solution, 415 g U/l, in Plexiglas cylinders, 
3 x 3 x 3 array, Plexiglas reflected 
(see also problem U4R27GlF) 

38 1.0010 + 0.0045 

Y-12 validation case B-16. 93.1% U02(NO& 
solution, 450.8 g U/l, in SS containers, 
square central column with 8 perpendicular 
cylindrical arms unreflected 

41,42 1.0329 + 0.0046 

Y-12 validation case B-17. 93.17% UOz(N03)2 
solution, 355.9 g U/l, in Al cylinders, 
4 x 4 array, Plexiglas reflected 

28 1.03654 f 0.0037 

Y-12 validation case B-18. 93.17% U02(N03)2 
solution, 364.1 g U/l, in Al cylinders, 
4 x 4 array, concrete reflected 

28 1.0239 + 0.0043 

Problem S333SPO. 93.2% U02F2 solution, 
81.8 g U/l, in Al slabs, 3 7.62 cm slabs 
in 3 x 1 array, 0 cm separation, unreflected, 
cylindrical tank, floor and walls in 
experiment room included 

43 0.9978 + 0.0038 

Problem S333SPl. 93.2% UOzF2 solution, 
81.8 g U/l, in Al slabs, 3 7.62 cm slabs 
in 3 x 1 array, 2.54 cm separation, unreflected, 
cylindrical tank, floor, and walls in 
experiment room included 

43 0.9805 f 0.0039 

Problem S333SP3. 93.2% U02F2 solution, 
81.8 g U/l, in Al slabs, 3 7.62 cm slabs 
in 3 x 1 array, 7.62 cm separation, unreflected, 
cylindrical tank, floor, and walls in 
experiment room included 

43 0.9803 f 0.0039 

Problem S333SP4. 93.2% U02F2 solution, 
81.8 g U/l, in Al slabs, 3 7.62 cm slabs 
in 3 x 1 array, 11.43 cm separation, unreflected, 
cylindrical tank, floor, and walls in 
experiment room included 

43 0.9933 f 0.0035 
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Table 5 (continued) 

Case Experimental description Reference kcff * Q 

CAS38 

CAS40 

CAS3 1 

CAS33 

CAS35 

CAS37 

CAS39 

CAS42 

CAS4 1 

Problem S333SP5. 93.2% UOzF2 solution, 
81.8 g U/l, in Al slabs, 3 7.62 cm slabs in 
3 x 1 array, 13.97 cm separation, unreflected, 
cylindrical tank, floor, and walls in 
experiment room included 

43 0.9881 + 0.0035 

Problem S333SP6. 93.2% U02F2 
solution, 81.8 g U/l, in Al slabs, 
3 7.62 cm slabs in 3 x 1 array, 
15.24 cm separation, unreflected, 
cylihdrical tank, floor, and walls 
in experiment room included 

43 0.9824 31 0.0041 

Problem S333SPOR. 93.2% U02F2 
solution, 81.8 g U/l, in Al slabs, 
3 7.62 cm slabs in 3 x 1 array, 
0 cm separation, Hz0 reflected 

43 0.9949 rt 0.0035 

Problem S333SPlR. 93.2% U02F2 
solution, 81.8 g U/l, in Al slabs, 
3 7.62 cm slabs in 3 x 1 array, 
2.54 cm separation, Hz0 reflected 

43 0.9995 f 0.0039 

Problem S333SP3R. 93.2% U02F2 
solution, 81.8 g U/l, in Al slabs, 
3 7.62 cm slabs in 3 x 1 array, 
7.62 cm separation, Hz0 reflected 

43 0.9906 +- 0.0036 

Problem S333SP4R. 93.2% UOzF2 
solution, 8 1.8 g U/l, in Al slabs, 
3 7.62 cm slabs in 3 x 1 array, 
11.43 cm separation, Hz0 reflected 

43 1.0030 -c 0.0031 

Problem S333SP5R. 93.2% U02F2 
solution, 8 1.8 g U/l, in Al slabs, 
3 7.62 cm slabs in 3 x 1 array, 
13.97 cm separation, H20 reflected 

43 0.9952 zk 0.0035 

Problem S36SP2. 93.2% U02F2 
solution, 81.8 g U/l in Al slabs, 
7.62 cm and 14.834 cm slabs in 
2 x 1 array, 5.08 cm separation, 
unreflected 

43 0.9916 -L 0.0037 

Problem S36SP15. 93.2% U02F2 
solution, 81.8 g U/l in Al slabs, 
7.62 cm and 14.834 cm slabs in 
2 x 1 array, 38.1 cm separation, 
unreflected 

43 0.9767 f 0.0038 
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Table 5 (continued) 

Case Experimental description Reference kcff f u 

CAS43 

CAS44 

CAS45 

CAS46 

CAS47 

CAS48 

CAS52 

CAS49 

Problem S36SP30. 93.2% UOzF2 
solution, 81.8 g U/l in Al slabs, 
7.62 cm and 14.834 cm slabs in 
2 x 1 array, 76.2 cm separation, 
unreflected 

43 0.9835 f 0.0037 

Problem S36SP48. 93.2% U02F2 
solution, 8 1.8 g U/l in Al slabs, 
7.62 cm and 14.834 cm slabs in 
2 x 1 array, 121.92 cm separation, 
unreflected 

43 0.9757 f 0.0035 

Problem S363SPO. 93.2% U02F2 
solution, 81.8 g U/l, in Al slabs, 
7.62 cm, 14.834 cm, and 7.62 cm 
slabs in 3 x 1 array, 0 cm 
separation, unreflected 

43 0.9871 + 0.0040 

Problem S363SPlO. 93.2% UOzF2 
solution, 81.8 g U/l, in Al slabs, 
7.62 cm, 14.834 cm, and 7.62 cm 
slabs in 3 x 1 array, 25.4 cm 
separation, unreflected 

43 0.9832 f 0.0040 

Problem S363SP20. 93.2% U02F2 
solution, 8 1.8 g U/l, in Al slabs, 
7.62 cm, 14.834 cm, and 7.62 cm slabs 
in 3 x 1 array, 50.8 cm separation, 
unreflected 

43 0.9819 f 0.0037 

Problem S363SP32. 93.2% U02F2 
solution, 8 1.8 g U/l, in Al slabs, 
7.62 cm, 14.834 cm, and 7.62 cm 
slabs in 3 x 1 array, 8 1.28 cm 
separation, unreflected 

43 0.9813 I!Z 0.0039 

Problem S63SP6. 93.2% U02F2 
solution, 81.8 g U/l, in Al slabs. 
One slab is made up from two 7.62 cm 
slabs snugly fit together, the other 
is 7.62 cm, 2 x 1 array, 15.24 cm 
separation, unreflected 

43 0.9852 zk 0.0038 

Problem S63SP12. 93.2% U02F2 
solution, 81.8 g U/l, in Al slabs. 
One slab is made up from two 7.62 cm 
slabs snugly fit together, the other 
is 7.62 cm, 2 x 1 array, 30.48 cm 
separation, unreflected 

43 0.9831 Z!I 0.0045 
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Table 5 (continued) 

Case Experimental description Reference kcff k fJ 

CASSO 

CASS 1 

CAS54 

CAS58 

CAS53 

CAS55 

Problem S63SP18. 93.2% UOzF2 
solution, 8 1.8 g U/l, in Al slabs. 
One slab is made up from two 7.62 cm 
slabs snugly fit together, the other 
is 7.62 cm, 2 x 1 array, 45.72 cm 
separation, unreflected 

43 0.9814 3~ 0.0038 

Problem S63SP30.93.2% U02F2 
solution, 81.8 g U/l, in Al slabs. 
One slab is made up from two 7.62 cm 
slabs snugly fit together, the other 
is 7.62 cm, 2 x 1 array, 76.2 cm 
separation, unreflected 

43 0.9791 I!Z 0.0036 

Problem S66SP2. 93.2% U02Fz 
solution, 81.8 g U/l, in Al slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 5.08 cm 
separation, unreflected 

43 0.9831 + 0.0034 

Problem S66SP2. 93.2% U02F2 
solution, 81.8 g U/l, in Al slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 15.24 cm 
separation, unreflected 

43 0.9824 2 0.0037 

Problem S66SP15. 93.2% U02F2 
solution, 81.8 g U/l, in Al slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 38.1 cm 
separation, unreflected 

43 0.9884 f 0.0039 

Problem S66SP20. 93.2% U02F2 
solution, 81.8 g U/l, in Al slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 50.8 cm 
separation, unreflected 

43 0.9876 f 0.0038 
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Table 5 (continued) 

Case Experimental description Reference kcff f tJ 

CAS56 

CAS57 

CAS59 

CAS9 1 

CAS60 

CAS6 1 

CAS62 

Problem S66SP30. 93.2% UOzF2 
solution, 81.8 g U/l, in Al slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 76.2 cm 
separation, unreflected 

43 0.9869 f 0.0042 

Problem S66SP48. 93.2% UOzFz 
solution, 81.8 g U/l, in Al slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 121.92 cm 
separation, unreflected 

43 0.9864 zk 0.0041 

Problem S66SP66. 93.2% UOxF2 
solution, 81.8 g U/l, in Al slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 167.64 cm 
separation, unreflected 

43 0.9836 + 0.0036 

Problem U6B27 1 F. 92.6% UOx(NOs)r 
solution, 63.3 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected, 
walls, floor, and tank in experiment 
room included 

38 1.0052 f 0.0036 

Problem U2B27 I F. 92.6% UOz(NO& 
solution, 279 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected, 
walls, floor, and tank in experiment 
room included 

38 0.9998 zk 0.0036 

Problem U2B8 1F. 92.6% U02(NO& 
solution, 279 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, unreflected, 
walls, floor, and tank in experiment 
room included 

38 1.0005 f 0.0038 

Problem U4B125 1 F. 92.6% U02(N0& 
solution, 415 g U/l, in Plexiglas 
cylinders, 5 x 5 x 5 array, unreflected, 
walls, floor, and tank in experiment 
room included 

38 0.9934 f 0.0039 
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Table 5 (continued) 

Case Experimental description Reference 

CAS64 

CAS63 

CAS65 

CAS90 

CAS66 

CAS67 

CAS68 

CAS69 

Problem U4B641F. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 4 x 4 x 4 array, unreflected, 
walls, floor, and tank in experiment 
room included 

38 0.9963 f 0.0038 

Problem U4B271F. 92.6% U02(NOj)r 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected, 
walls, floor, and tank in experiment 
room included 

38 1.0050 + 0.0044 

Problem U4B8 1 F. 92.6% UOr(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, unreflected, 
walls, floor, and tank in experiment 
room included 

38 1.0081 f 0.0039 

Problem U4U2B27. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected, 
279 g U/l in 5 central units, walls, floor, 
and tank in experiment room included 

38 0.9977 zk 0.0042 

Problem U4R27A 1 F. 92.6% UOa( NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on bottom, 1.27 cm 
Plexiglas on other faces 

38 1.002 ?I 0.0037 

Problem U4R27B 1 F. 92.6% UOr( NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on bottom, 2.54 cm 
Plexiglas on other faces 

38 1.0217 -+ 0.0038 

Problem U4R27ClF. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on bottom, 1.27 cm 
Plexiglas on other faces 

38 1.0170 -t- 0.0042 

Problem U4R27DlF. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on 5 faces, 15.24 cm 
Plexiglas on 1 face 

38 1.0227 f 0.0040 
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Table 5 (continued) 

Case Experimental description Reference 

CAS70 

CAS7 1 

CAS72 

CAS73 

CAS74 

CAS75 

CAS76 

CAS77 

Problem U4R27ElF. 92.6% U02(N0& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on bottom, 3.81 cm 
paraffin on other faces 

Problem U4R27FlF. 92.6% U02(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on bottom, 7.62 cm 
paraffin on other faces 

Problem U4R27GlF. 92.6% U02(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
1.27 cm Plexiglas all faces 

Problem U4R27H 1 F. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
1.27 cm paraffin all faces 

Problem U4R27IlF. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin all faces 

Problem U4R27JlF. 92.6% U02(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
3.81 cm paraffin all faces 

Problem U4R8AlF. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 1.27 cm 
Plexiglas on other faces 

Problem U4R8BlF. 92.6% U02(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
11.43 cm Plexiglas on other faces 

38 1.0205 f 0.0039 

38 1.0302 f 0.0040 

38 1.0016 +- 0.0038 

38 1.0134 + 0.0041 

38 1.0172 f 0.0035 

38 1.0300 f. 0.0037 

38 1.0046 f 0.0044 

38 1.0225 +- 0.0040 
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Table 5 (continued) 

Case Experimental description Reference kff + u 

CAS78 

CAS79 

CAS80 

CAS81 

CAS82 

CAS83 

CAS84 

Problem U4R8ClF. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
15.24 cm Plexiglas on other faces 

Problem U4R8DlF. 92.6% UOr(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
2.54 cm Plexiglas on other faces 

Problem U4R8ElF. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
4.45 cm Plexiglas on other faces 

Problem U4R8FlF. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
6.35 cm Plexiglas on other faces 

Problem U4R8GlF. 92.6% U02(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
1.27 cm Plexiglas on other faces 

Problem U4R8H 1 F. 92.6% UOz( NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
3.81 cm Plexiglas on other faces 

Problem U4R811 F. 92.6% U02(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
7.62 cm Plexiglas on other faces 

38 1.0237 & 0.0045 

38 1.0137 + 0.0036 

38 1.0223 +_ 0.0045 

38 1.0197 f 0.0037 

38 1.0195 + 0.0038 

38 1.0225 f: 0.0039 

38 1.0247 + 0.0041 
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Table 5 (continued) 

Case Experimental description Reference 

CAS85 

CAS86 

CAS87 

CAS88 

CAS89 

Problem U4R8JlF. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
1.27 cm Plexiglas all faces 

38 1.0175 f 0.0046 

Problem U4R8KlF. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
1.27 cm paraffin all faces 

38 1.01675 +- 0.0042 

Problem U4R8LlF. 92.6% U02(N0& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin all faces 

38 1.0177 f 0.0042 

Problem U4R8MlF. 92.6% UOz(N0j)2 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
3.81 cm paraffin all faces 

38 1.0177 +_ 0.0041 

Problem U4R8NlF. 92.6% UOz(NO& 
solution, 415 g U/l, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
7.62 cm paraffin all faces 

38 1.0169 + 0.0046 
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Table 6. KEN0 V.a calculated krr for experimentally . critical hrghly enriched uranium systems 

Case Experimental description Reference keff+ u 

CASOI 

CAS02 

CAS03 

CAS04 

CASOS 

CAS06 

CAS07 

CASOS 

CAS09 

CASlO 

CASll 

CAS12 

CAS13 

CAS14 

Experiment 1. U(93.2) 02( NO& 
H/X= 1378 in 27.24~in. diam sphere 

Experiment 2. U(93.2) 02(NO& 
H/X= 1177, B poisoned, in 27.24-in. diam sphere 

Experiment 3. U(93.2) Oz(NO& 
H/X= 1033, B poisoned, in 27.24-in. diam sphere 

Experiment 4. U(93.2) 02(NO& 
H/X=972, B poisoned, in 27.24-in. diam sphere 

Experiment 5. U-233 02(NO& 
H/X= 1533, in 27.24-in. diam sphere 

Experiment 6. U-233 Oz(NOs)z 
H/X= 1470, B poisoned, in 27.24-in. diam sphere 

Experiment 7. U-233 02(N03)2 
H/X= 1417, B poisoned, in 27.24-in. diam sphere 

Experiment 8. U-233 Oz(NO& 
H/X= 1368, B poisoned, in 27.24-in. diam sphere 

Experiment 9. U-233 02(NO& 
H/X= 1835, in 48.04~in. diam sphere 

Experiment 10. U(93.2)02(NO& 
H/X= 1835, in 48.04-in. diam sphere 

Experiment 11. U-233 Oz(NOs)2 
H/X= 1986, in 48.04~in. diam sphere 

Experiment 12. U(93.2) 02(NO& 
H/X= 1604, in 60.92-in. diam cylinder 

Experiment 13. U(93.2) Oz(NO& 
H/X= 1634, in 60.92-in. diam cylinder 

Experiment 14. U(93.2) 02(NO& 
H/X= 1821, in 60.92~in. diam cylinder 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

0.9979 -+ 0.0022 

0.9960 +, 0.0023 

0.9920 f 0.0027 

1.0020 -+, 0.0024 

1.0086 -+, 0.0022 

1.0079 + 0.0025 

1.0045 f 0.0023 

1.0065 f 0.0023 

1.0084 zk 0.0023 

0.9979 + 0.0017 

0.9959 -I 0.0017 

0.9989 f 0.0023 

0.9983 Z!I 0.0022 

0.9992 f 0.0017 
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Table 6 (continued) 

Case Experimental description Reference kcff + fJ 

CAS15 Experiment 15. U(93.2) Oz(NO& 12,13 
H/X= 1905, in 60.92-in. diam cylinder 

CAS16 Experiment 16. U(93.2) 02(N0& 12,13 
H/X= 1981, in 60.92-in. diam cylinder 

CAS17 Experiment 17. U-233 02(N03)2 12,13 
H/X= 1819, in 60.92-in. diam cylinder 

CAS18 Experiment 18. U-233 Oz(NO& 12,13 
H/X= 1900, in 60.92-h. diam cylinder 

CAS19 Experiment 19. U-233 02(N03)2 12,13 
H/X= 1996, in 60.92-in. diam cylinder 

CAS20 Experiment 20. U-233 02(N03)2 12,13 
H/X=2106, i 60.92-in. diam cylinder 

CAS21 Experiment 21. U(93.2) 02(N0& 12,13 
H/X= 1955, in 107.7-in. diam cylinder 

CAS22 Experiment 22. U(93.2) 02(NO& 12,13 
H/X=2004, in 107.7-in. diam cylinder 

CAS23 Experiment 23. U(93.2) Oz(NO& 12,13 
H/X=2052, in 107.7-in. diam cylinder 

0.9925 I!I 0.0019 

0.9976 + 0.0016 

0.9952 + 0.0020 

0.9973 A 0.0018 

0.9916 31 0.0015 

0.9927 -I 0.0015 

0.9923 + 0.0015 

0.9915 -f: 0.0014 

0.9991 f 0.0014 
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1.5 DISCUSSION 

The experiments modeled were parameterized such that trend analysis could be performed. 
Table C.l (Appendix C) is a relisting of the results of the 258 experiments which were calculated, 
along with the parameters which describe the experiments. Table C.l is partitioned to correspond to 
Tables 1-6. Table 7 gives the average value of hfr for each table of results. The mean values of kn 
are in excellent agreement with the experiments. The spread in data, however, indicates that there may 
be problems with certain types of calculations. The cause of the spread in data will be discussed more 
fully in Sect. 2. 

Figures 1-3 are histograms showing frequency of krr, average energy group of the neutrons causing 
fission (average energy group), and the assay distribution for all 258 experiments. From Fig. 2 it can 
be seen that the majority of the calculations were for thermal systems. Figure 3 indicates that the 
modeled experiments did not include enrichments between 5 and 90%. 

Figure 4 shows the value of calculated bff as a function of the average energy group of the neutron- 
causing fission. 

Figure 5 is a plot of calculated brr as a function of the reference from which the experiments were 
modeled. In some of the cases where a number of experiments were run from the same reference, there 
seems to be a natural break. If all the cases had been equivalent as far as modeling and code treatment, 
k,rr should be normally distributed around a mean value. The natural break may be an indication of 
possible code and/or cross-section problems. 

Figures 6 and 7 show the value of krr as a function of the assay for low-enriched and high-enriched 
experiments, respectively. In Fig. 6, the calculated k,.ff of the 3% enriched experiments are consider- 
ably higher than those of other low-enriched experiments. Reasons for this trend are discussed in 
Sect. 2. 

Figures 8-13 are plots of brr versus average energy group for each table of results. Closed-band tol- 
erance limits similar to those discussed in ref. 7 have been plotted. The dashed line on these curves 
represents the lower tolerance limit for 99.9% of the population with a 95% confidence level. 

Figure 12 was split into two portions (Figs. 12a and 12b) because of the large gap in average 
energy group of the neutron-causing fission between groups 12 and 20. This caused the tolerance band 
width to be smaller in Figs. 12a and 12b. The slope of the curve fit through the data changed consid- 
erably in Fig. 12b. Figure 12b highlights the importance of knowing the cause of bias in calculated 
results. If the bias were caused by a systematic code or cross-section error, then, according to 
Fig. 12b, systems similar to those used in the figure and with an average energy group in the range of 
21 would have a tolerance limit of 0.97. However, if the bias were caused because of reporting bias, 
then Fig. 12b shows a false trend; and the tolerance limit is unknown. 

1.6 CONCLUSIONS 

The KEN0 V.a code accurately calculates a broad range of critical experiments. In some past vali- 
dations, the average energy group of the neutron-causing fission has been used to report calculated 
results. There is no strong evidence that calculated results are highly correlated to the average energy 
group of the neutron-causing fission. In review, a substantial number of the calculations show a positive 
or negative bias in excess of l- l/2% in brr. Classes of criticals which show a bias include 3% enriched 
green blocks, highly enriched uranyl fluoride slab arrays, and highly enriched uranyl nitrate arrays. If 
these biases are properly taken into account, the KEN0 V.a code in the Y12CSG package can be used 



Table 7. Average &n by table 

Variable Label N Mean 
Standard 
Deviation 

Minimum 
Value 

Minimum 
Value 

Table = 1 

bf k-effective 39 0.99369744 0.00771453 0.97390000 1.01080000 

Table=2 

kff k-effective 12 0.99568333 0.00620349 0.98770000 1.00930000 

Table = 3 

kff k-effective 49 1.00434082 0.009 11375 0.98460000 1.02280000 

Table=4 

bff k-effective 43 1.00673721 0.00759245 0.99470000 1.035 10000 

Table = 5 

kff k-effective 9 1 1.00278132 0.01630369 0.97570000 1.05850000 

Table=6 

kff k-effective 23 0.99842609 0.00554061 0.99150000 1.00860000 
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with great confidence for the design and criticality safety analysis of uranium-containing systems. It 
appears that slight extensions outside the range of validation would be acceptable. It should be noted 
that only a fraction of the available options and geometry types have been exercised. Proper perform- 
ance of the options validated here does not imply that all the options in the code perform as well. It 
must be emphasized that the calculated hff from KEN0 V.a is an estimate of the eigenvalue of the 
system and has an associated degree of uncertainty due to the statistical nature of the code. Several 
suggestions are offered to the users of the code. 

1. Never base the design or safety of a system on a single calculation. Make at least two calculations 
in which the random sequence is somehow changed (starting random number, slight change in 
geometry or materials, etc.) to ensure that the calculated kn is a reasonable estimate of the calcula- 
tional mean for the system. 

2. Substantial effort may be required to ensure that the problem has converged to a reasonable esti- 
mate of the true kff of the system. Undersampling (insufficient neutrons per generation) or prob- 
lems with convergence of the source distribution (insufficient generations or a very poor initial start- 
ing distribution) are not uncommon. 

3. Only validated options and geometry types should be used for the criticality safety design of a 
system. 

2. EVALUATION OF BIAS IN THE KEN0 V.a VALIDATION ’ 

2.1 INTRODUCTION 

Several sources of bias were observed during the validation. Most of the validation cases were prob- 
lems which were already modeled and which had been included in previous validations. A detailed study 
of all of the experiments included in this validation was not done. Instead, the experimental models were 
cursorily reviewed against the experimental descriptions in the reference documents. Obvious errors in 
the experimental models were corrected; otherwise, the models were left unchanged. 

The bias, in a series of critical experiments, was studied if (1) the calculated kff differed from 1.00 
by more than about 1% for several of the experiments or, (2) the calculated bn differed from 1.00 by 
more than about 2% for a single experiment. For the majority of the calculations, the standard deviation 
was on the order of kO.004. For a single calculation, it could be expected that about 5% of the time the 
calculated bn would be more than 1% above or below 1.00 due to the statistics of the calculation. It 
would be highly unusual for the statistics to give a 2% bias. For any series of experiments, if more than 
5% of the calculations exceed 1% deviation from 1.00, it is an indication that a bias exists. 

When bias was suspected, the experimental model was checked against the experimental description. 
If no discrepancies were observed, then a detailed review of the potential sources of bias was done. The 
results for the problems reviewed are given in this section. Some recommendations based on the findings 
of the review are included. 

2.2 DISCUSSION 

2.2.1 Bias in the 3% Enriched Green Block Calculations from Ref. 18 

Cases CAS21-CAS32 in Table 3 all show a positive bias of greater than 1.5%. Review of the refer- 
ence document did not show major discrepancies between the experimental model and the experimental 
description. Since the experimental logbook was available for review, a comparison of the logbook 
description versus the reported description of the experiments was made. It was noted that the reported 
critical dimensions were not measured dimensions but, rather, were based on nominal block dimensions 
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with a correction factor applied for stacking voids. The correction factor was obtained from measure- 
ments of a very few stacked assemblies which resulted in a conversion factor for nominal size in inches 
to reported critical size in centimeters. In most cases, the nominal horizontal dimension was increased 
by 0.61%, and the nominal vertical dimension was increased by 0.45%, as reported in 
ORNL-CF-59-4-120.44 The effects of this approximation were investigated. The results indicated that 
the potential error in the experimental size did not account for the 1.5% bias in the 3% enriched experi- 
ments, and did not explain why the 2% enriched experiments (CASllCAS20 in Table 3) gave good 
results, whereas the 3% calculations were biased. 

Case CAS21 was arbitrarily chosen for detailed examination. A 218-group calculation was per- 
formed with 120,000 neutron histories yielding a bff = 1.0012 + 0.0020. The difference between 
the 27-group and 218-group calculations was examined by running XSDRN and collapsing the cross 
sections by flux weighting to a 27-group structure. The infinite media multiplication factors calculated 
by the 27- and 218-group cross-section sets were 1.279 and 1.261, respectively, or about l-l /2% differ- 
ence. Differences in the U-238 resonance region cross sections accounted for -91% of the difference 
between the 27- and 218-group calculations. It was observed that the NITAWL treatment normally 
accounts for two admixed moderators, whereas, for these experiments, three admixed moderators were 
present, namely, H, F, and C. The control module was modified to input the second moderator to 
NITAWL as an effective moderator which approximated the effects of all of the moderating elements. 
This modification decreased the difference in calculated hff between the 27-group and 218-group to 
about 0.6% with values of 1.260 and 1.252, respectively. All of the calculations from ref. 18 were 
rerun with this modification. A comparison of the results using the standard and modified control 
modules are given in Table 8. Based on these results, it is recommended that this modification or a 
comparable one be incorporated into the Y 12CSG cross-section processing routines. This would change 
the random number sequence and would therefore necessitate a subsequent revalidation. 

2.2.2 Cross-Section Irregularities in the 27- and 218-Group Cross-Section Sets 

During the study of the 3% enriched green block experiments, a RADE4’ calculation was performed 
for several elements in the 27- and 218-group cross-section sets. The thermal cross sections for hydro- 
gen were flagged because the absorption cross section (MT-27) did not equal the sum of the neutron 
disappearance (MT-101) and total fission (MT-18) as it should. The difference was about l/4% for 
the entire thermal range. It was determined that this was caused by a systematic error in XLACS2, 
which failed to account for the presence of oxygen when the thermal data for Hz0 was used for the 
generation of the 218 hydrogen cross-section set from ENDF/B-IV data. The exact impact on the 
hydrogen data has not as yet been determined. There is good agreement between the calculated kn for 
hydrogen-moderated experiments. Therefore, it is not recommended that hydrogen (and all other ele- 
ments which used thermal kernels based on compounds) be regenerated at this time. However, this 
should be considered as a potential source of bias in future validations. 

The collapsing spectrum used to generate the 27-group cross-section set from the 218 set was also 
studied. The carbon bollapsing function appeared highly irregular with large peaks in the energy ranges 
of 5 and 500 eV. These peaks should not have occurred considering the Fission- 
l/E*SIGT-Maxwellian flux spectrum which was used to generate the data, as described in ref. 10. 
The irregular shape does not affect the total scatter or total absorption cross sections because of 
carbon’s flat cross section, but instead affects the transfer matrix, and, in particular, the within-group 
scatter. It is not known if the unusual weighting function was caused by a systematic error in 
XLACS2, or if it was caused by incorrect input data for XLACS2 when the 218 carbon set was gen- 
erated. A special 218 carbon set was generated using XLACS3 and ENDF/B-IV data, and did not 
exhibit these irregularities. There is some indication that the existing carbon cross-section set may not 
be adequate for systems where carbon is the major moderator. 
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Table 8. Comparison of standard NITAWL treatment vs 
treating all moderators 

kc ff 

Case 
Standard New 
treatment treatment 

CASll 1.0023 
12 1.0096 
13 1.0054 
14 1.0028 

2% 15 0.9967 
16 1 .oooo 
17 0.9982 
18 0.9975 
19 0.9885 
20 0.9846 

Avg = 0.9986 
21 1.0145 
22 1.0228 
23 1.0169 
24 1.0129 
25 1.0201 
26 1.0152 

3% 27 1.0187 
28 1.0180 
29 1.0131 
30 1.0173 
31 1.0131 
32 1.0124 

Avg = 1.0163 
Avg of 2% and 1.0082 
3% experiments 

0.9965 
0.9960 
0.9957 
0.9929 
0.9921 
0.9972 
0.995 1 
0.9915 
0.9835 
0.9874 

Avg = 0.9928 
1.0040 
1.0091 
1.0097 
1.0064 
1 JO66 
1.0043 
1.0106 
1.0120 
1.0040 
1.0137 
1.0041 
1.0064 

Avg = 1.0076 
1.0008 
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In general, it appears that the collapsing spectrum for generating the 27-group cross-section set from 
the 218 cross-section set is not adequate for certain classes of problems. This observation is based on the 
results of infinite media calculations where up to 7% difference in kn was observed between the 27- and 
218-group calculations. The problem appears to occur for models of experiments which have fairly hard 
spectrums and contain moderators of intermediate mass. This includes intermediate and highly enriched 
UF4-CF2 systems and some low enriched UjOs -sterotex systems. It should be noted that these obser- 
vations are based on a study of a very few experiments (which were not included in the validation). The 
systems studied may not be adequate for inclusion in a validation report. It is recommended that the 
available experimental information for this class of systems be studied and included in future validations. 
If these observations are confirmed, there may be a need to incorporate a modification into the Y 12CSG 
sequence to allow a problem-dependent collapse of the fine-group cross sections to a 27-group set. 

2.2.3 Code Errors Encountered During Validation 

Case CAB09 from Table 2 failed in execution after 42 minutes. It was determined that the cause of 
failure was due to a divide check in subroutine CROS in KEN0 V.a. The divide check was traced to 
a problem with round-off error when a neutron path terminates at the end of a cylinder. This problem 
is similar to problems which have been previously encountered. 

In one study case, differential albedos were used. It was found that turning on the print option PAX 
in the KEN0 parameter card caused a change in the random sequence. This problem was traced to an 
incorrect resetting of a pointer when the print option was triggered. 

The correction for both of these problems is straightforward. The proposed corrections should not 
affect the random sequence on any of the validation runs except for CAB09. It is recommended that 
these corrections be made to Y 12CSG KEN0 V.a. These corrections would not require a revalidation 
of the code. 

2.2.4 Bias in the 1F Experiments 

The complete series of experiments at 415 g U/l, commonly referred to as the 1F arrays, from 
ref. 38, were included in the validation as cases CAS60CAS91 in Table 5. Five of these experiments 
had been included in several previous validations, f*6 Whereas the complete set of experiments was first 
included in ref. 6. As a result, two different models of these five cases were included in this validation. 
Experiments which were included twice are listed in Table 9. 

The primary modeling difference is that cases CAS13, CAS19, and CAS29 did not include the 
experimental room, whereas cases CAS9 1, CAS64, and CAS63 did. A best estimate of the room was 
included in the second modeling based on layout drawings of the experiment and descriptions of the 
experiments from personnel involved in the experiment. When room reflection was included in the 
model, a l-1/2% bias for the unreflected cases was eliminated. The two reflected cases are models of 
the same experiment, except they were prepared by different analysts in a slightly different manner. It 
is recommended that cases CAS13, CAS16, CAS17, CAS 18, and CAS29 be dropped from future vali- 
dations since they are duplicates and are less accurately modeled. 

The balance of the 1F array experiments shows a strong l-1/2% bias for the reflected cases. These 
experiments were studied in detail. 46 The experimental logbook was available, and a comparison of the 
reported experiments versus the logbook description was done on a case-by-case basis. A number of 
details had been omitted from the experimental description in ref. 38. The most important of the 
details seem to be as follows. 
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Table 9. Duplicate 1F array calculations 

Case 
Corresponding 

k Case k Reflection 

CAS13 0.9854 CAS9 1 1.0052 Ua 

CAS16 0.9879 CAS64 0.9963 

CAS17 1.0250 CAS74 1.0172 Rb 

CAS18 1.0010 CAS72 1.0016 

CAS29 0.9872 CAS63 

W - unreflected 
bR - reflected 
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1. The reported critical arrays are interpolations or extrapolations of the actual experiments. In some 
cases, a single experiment was used and then extrapolated to an ideal array (an array of identical 
units equally spaced in three dimensions). 

2. Details of the reflector were omitted and only nominal compositions and thicknesses were reported 
for the experimental materials. In many instances the reflector contained streaming paths (holes) 
for which no description was given. 

Based on the best information available, the experiments were remodeled. Only documentable infor- 
mation was incorporated into these refined models. The results of the calculations for the original and 
refined models are given in Table 10. 

The average of the calculated bff of the 28 experiments which were remodeled was l/2% lower for 
the refined models when compared against the original models. This is considered significant with 
respect to the statistics of the calculations. The remaining bias is still unexplained. 

In the logbook review, it was found that the experiment described in CAS74 was not run. For this 
experiment, five faces of the array were paraffin-reflected and one was Plexiglas-reflected. (There was 
insufficient paraffin available to fully reflect the 3x3x3 array with a 15.24~cm reflector.) It is recom- 
mended that CAS74 be dropped from future validations, since it is not a model of a critical experiment. 

During this sequence of calculations several observations were made. 

1. The automatic solution generator in the Y12CSG package caused a small (but noticeable) change 
in the uranium density and H/U ratio in the nitrate solution. For some cases this caused as much 
as l/2% change in the infinite media multiplication factor from XSDRN calculations when com- 
pared to results using hand-calculated atomic number densities. It is recommended that the auto- 
matic solution generation option not be used if precise detail is available. 

2. A comparison was made of the calculated kn for models in which a default weighting function of 
0.5 was used in the reflector versus the use of reflector biasing. For these problems it was found 
that reflector biasing saved an average of 38% on the CPU time. No irregularities were observed 
between the full tracking versus “reflector biased” calculations except when paraffin weighting func- 
tions were used for thick Plexiglas reflectors. Based on an inspection of adjoint calculations for 
Plexiglas (as a reflector), it was found that the weighting function for Plexiglas is more like water 
than paraffin. It is recommended that the paraffin reflector bias not be routinely used for Plexiglas. 
Plexiglas reflector bias weights may need to be incorporated into the Y 12CSG package. 

3. It appears that these arrays may be susceptible to undersampling because a different starting ran- 
dom number seed changed the results of several calculations by more than three standard devia- 
tions. There was no other apparent indication of undersampling. A neutron batch size of 600 may 
not be sufficient to hold a good neutron starting distribution for these arrays. 

4. A definite trend in krr in the refined models was observed as the reflector thickness increased. This 
may be an indication that some important parameter was omitted from the experimental description 
and/or model. The possibility of poor cross sections or a problem in code physics exists also. At 
present, the calculated brr for this series of experiments is considered biased an average of 1 to 
l-1/2% high. 

2.2.5 Bias in the Slab Experiments from Ref. 43 

Cases CAS39CAS50 of Table 5 are experiments involving 3- and 6-in.-thick slabs of UOzFz solution 
at 81.8 g U/l. Six of these experiments appeared in Table 5 of ref. 6 and showed no bias. The bal- 
ance appeared in Table 6 of ref. 6 and showed a strong 2% negative bias but were flagged as 
“neglecting external scatter that may be significant.” A model of a large tank (Big Sid) had been 
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Table 10. Comparison of calculated k0t-r for the 1F arrays 

Reflection 
conditions 

Unreflected 

Number 
of units 

03) 
(27) 
(64) 

Original 
model 

1.008 1 
1.0050 
0.9963 

Refined 
model 

1.0039 
0.9940 
0.9969 

(125) 0.9934 0.9983 
1.0007 0.9983 

1.27 paraffin reflected (27) 1.0134 1 .oooo 
(8) 1.0165 1.0084 

1.0149 1.0042 

1.27 plex reflected (27) 1.0016 1 A048 
(8) 1.0175 1.0048 

1.0095 1.0048 

3.8 1 paraffin reflected (27) 1.0300 1.0249 
(8) 1.0177 1.0187 

1.0239 1.0218 

7.62 paraffin reflected (27) 1.0302 1.0311 
(8) 1.0169 1.0186 

1.0236 1.0249 

15.24 paraffin reflected 03) 1.0177 1.0110 
(27) 1.0117 1.0160 

1.0202 1.0135 

15.24-cm bottom reflector, 5 remaining sides uniform reflector 

1.27 paraffin reflected (27) 
(8) 

1.0170 1.0020 
1.0195 1.0024 
1.0183 1.0022 

1.0046 1.0023 
1.0020 1.0159 
1.0033 1.0091 

1.0137 1.0030 
1.0217 1.0166 
1.0177 1.0098 

1.0205 1.0202 
1.0225 1.0178 

1.28 plex reflected 

2.54 plex reflected 

3.81 paraffin reflected 

4.45 plex reflected 

6.35 plex reflected 

7.62 paraffin reflected 

11.43 plex reflected 

15.26 plex reflected 

03) 
(27) 

03) 
(27) 

(27) 
(8) 

1.0215 1.019 

(8) 

(8) 

(8) 
(27) 

1.0223 1.0146 

1.0197 1.0167 

1.0247 1.0147 
1.0302 1.0286 
1.0275 1.0217 

(8) 1.0225 1.0179 

(8) 1.0237 1.0220 
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included in the experimental model for the cases reported in Table 5 of ref. 6. Reference 43 was 
carefully reviewed, and a model of the experimental room and tank were incorporated as appropriate 
into all of the models. The room was based on a layout drawing of the experimental facility with a “best 
estimate” of the actual location of the slabs in the room. 

The new models substantially improved the calculations for the experiments done inside Big Sid; 
however, the experiments done outside of Big Sid still showed a l-1/2% bias. The experimental log- 
books were available and reviewed against the reported experiments. Two items of potential significance 
were observed: 

1. There was no detailed description of the tank support structures including how far from the floor 
the tanks were positioned during the experiments. There was also no description of a control blade 
structure which was suspended above at least one of the tanks during all of the experiments. 

2. There were fragmented notes made at the time of the experiment, and on two later dates, expressing 
a concern with the accuracy of the uranium concentration analysis and the possibility that evapora- 
tion may have increased the concentration. The experiments were reported as being run at an 
H/X=337; notes in the logbook indicated that the solution concentration was between H/X=333 
and H/X=335 at the end of the experiments. 

Table 11 shows a comparison of the original model versus the refined model for these calculations. In 
the refined models the tanks were 12 in. above the floor (a best estimate based on discussion with per- 
sonnel involved in the experiments). All calculations included a room model and were at an H/X=337. 
The experiments are reported in the order in which they were performed. All of the experiments done 
inside Big Sid calculate well. However, all of the experiments done outside of Big Sid still show a bias. 
Based on the results in Table 11, it appears that the bias in the calculations was either a function of 
the time at which the experiments were performed or the location at which they were done. The first 
case could indicate a potential problem with solution concentration; the second would indicate inadequa- 
cies in the experimental model. One of the personnel involved in these experiments was questioned as 
to the possibility of evaporation and an incorrectly reported H/X ratio. It was commented that at the 
time the experiments were performed, the accuracy of a concentration analysis was usually no better 
than 1% and that the experiments were reported as “preliminary” because the experimentalists had 
problems with some of the results. It was suggested that the eta experiments performed some years 
later be modeled and calculated. 

Several infinite media calculations were done using the XSDRN code to study the impact of an 
incorrect H/X ratio for this solution. The results indicate that the l-1/2% to 2% bias observed in the 
experiments done outside Big Sid could have been caused because of an incorrect concentration used in 
the calculations; however, insufficient evidence is available to discount the possibility of modeling bias. 

2.2.6 Bias Caused bv the Analyst’s Model 

When modeling critical experiments, the analyst must decide how much detail to incorporate into 
his/her model, and, in some cases, how to approximate the various details of the experiment which can- 
not be modeled explicitly. The amount of detail which is modeled is usually a function of the cost, 
either time or money, required to include the detail. Many times an analyst calls on past experience in 
determining what is important and what may be omitted from a model without significantly affecting 
the results. It was found that cases CAS20 and CAS21 from Table 5 were repeats of Cases CAA30 
and CAA38 from Table 4. The calculated krf for these cases was 1.03654, 1.0239, 0.9961, and 
1.006 1, respectively. The discrepancies were briefly reviewed. It was found that the cases had been set 
up by two different analysts at different times. Each experimental model was imprecise in that certain 
details of the experiment were omitted. It was observed that the major difference between CAS20 and 
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Table 11. Comparison of calculated k,rf for the slab experiments 

Case 

kcff 

Comments 
Original Refined 

model model 

CAS30 The first 15 experiments 0.9978 0.9950 
CAS52 were performed inside 0.9852 0.9901 
CAS49 Big Sid and took ten 0.983 1 0.9980 
CASSO days from start to 0.9814 0.9941 
CASS 1 completion 0.979 1 0.9919 
CAS40 0.9824 0.9868 
CAS34 0.9803 0.9878 
CAS35 0.9906 0.9906 
CAS36 0.9933 0.9918 
CAS37 1.0030 1.0030 
CAS38 0.9881 0.9913 
CAS39 0.9952 0.9952 
CAS32 0.9805 0.992 1 
CAS33 0.9995 0.9995 
CAS31 0.9949 0.9949 

21 days of related experimenting with same solution 
CAS53 The last 15 experiments 0.9884 0.9834 
CAS41 were performed outside of 0.9767 0.9821 
CAS55 Big Sid and took ten days 0.9876 0.9923 
CAS56 from start to completion 0.9869 0.9847 
CAS43 0.9835 0.9803 
CAS57 0.9864 0.9954 
CAS44 0.9757 0.9803 
CAS58 0.9824 0.9793 
CAS42 0.9916 0.9825 
CAS54 0.983 1 0.9859 
CAS59 0.9836 0.9852 
CAS47 0.9819 0.9875 
CAS46 0.9832 0.9729 
CAS45 0.9871 0.9946 
CAS48 0.98 13 0.9858 

Logbook indicates estimated concentration at H/X=333 
due to evaporation. 
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CAA30 was that the analyst who set up CAA30 included fire-retardent Plexiglas in the modeling of the 
upper and lower reflector, whereas the analyst who set up CAS20 used regular Plexiglas for the entire 
reflector. The result was a 3-l/2% positive bias for CAS20. In CAS21, the analyst chose to ignore a 
1.25~cm gap at the junction of the upper and lower reflectors. This omission accounted for approxi- 
mately 70% of the difference between cases CAS21 and CAA30. Based on these observations, it is 
recommended that CASZO and CAS21 be dropped from future validations, and that cases 
CAA12CAA43 be reviewed to ensure that sufficient detail has been incorporated into the models. 
These two cases highlight the importance of accurately modeling reflector compositons and streaming 
paths in the reflector. 

Case CAS14 from Table 5 calculated a bfr of 1.0585. Reference 39 was reviewed, and it was 
found that several details of the experiment had been omitted from the model. These included the omis- 
sion of two steel lateral support plates and a detailed model of the stainless-steel slab tank. The model 
was refined, and the calculated kff dropped to 1.03. The 3% positive bias has not been accounted for. 
Reference 39 documents more than 100 critical experiments. Many of the experiments are similar to 
the 1F array experiments which show a positive bias. Based on this, it is recommended that several 
more experiments from ref. 39 be included in future validations in order to better establish the bias for 
these experiments. If possible, additional information beyond what was reported in ref. 39 (such as the 
experimental logbook and experimentalists’ notes) should be reviewed. There is an indication from this 
experiment (and several others which contain Plexiglas) that the chemical and/or impurity composition 
of Plexiglas has not been adequately reported. Trace impurities in paraffin or Plexiglas seem to have a 
strong effect on the calculated bff. (There is some evidence that high leakage systems, such as arrays, 
which are reflected by thin reflectors, are biased. This may indicate code or cross-section problems.) 

Evidence of analyst bias was also observed in cases CAA08, CAAlO, and CAAll from Table 4. 
The analyst used a fissile isotope density which was tabulated at 25°C in ref. 27, whereas the experi- 
ments were actually done at different temperatures and had different fissile isotope densities. Instead of 
simply remodeling only the four incorrect experiments, all of the experiments documented in ref. 27 
were modeled and run. For these cases, the radius of the “effective” sphere was calculated based on the 
reported critical volume (since there appeared to be only slight variation due to temperature). The fis- 
sile isotope density was based on the reported critical mass and volume. (It was noted that all of the 
reported masses for experiments performed in the 32-cm-diam tank were flagged as being 2% high; how- 
ever, the reported masses used.) The concentration and masses were high because a layer of plastic paint 
used to protect the inside of the tank was not taken into account in the volume measurements. This 
plastic was not modeled in these calculations. The calculations were done using the modified control 
module which treats all of the admixed moderators. The results are listed in Table 12. 

The results indicate that the U-233 experiments are biased ‘2-l/2% high. The U-235 experiments in 
the 26.4~cm-diam sphere appear to be unbiased, but the experiments in the 32-cm-diam sphere appear to 
be biased l-l /2 to 2% high. 

Based on these results, it is recommended that cases CAAOS-CAAll be refined or be omitted from 
future validations. The cause of the bias in the results in Table 12 is not known at this time. If the 
plastic paint used on the interior surface contained impurities such as chlorine or boron, then omission 
from the model could explain the results. 

2.2.6.1 Bias in CAS19,Table 5 

Case CAS19 from Table 5 showed a 3.29% positive bias. The experimental model for the case was 
compared against the reference document. It was found that the model contained more information 
than was reported in ref. 41. These arrays have been calculated many times with earlier versions of 
KEN0 and the 16-group cross-section set. 47p48 The input for the earlier calculations was compared. It 
was found that the automatic solution generator option had been used for the Y 12CSG validation, 
whereas the atomic number densities had been hand calculated and input for previous validations. The 
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Table 12. UOzF2 solution spheres 

Temp. Original 
H/X “C gm X/l Calculated k calculation 

U-233/26.4-cm diam/HzO reflected 
418.3 36.0 61.14 1.0149 
414.6 39.5 61.63 1.0287 
400.5 65.5 62.96 1.0250 
389.6 83.2 64.07 1.0088 
378.1 96.5 65.52 1.0231 

U-233/32.0-cm diam/H*O reflected 
663.1 26.3 38.72 1.0268 
643.1 56.0 39.49 1.0261 
602.8 99.5 41.17 1.0411 

U-233132~cm diam/unreflected 
381.0 27.0 67.33 1.0251 

U-235/26.4-cm diam/H20 reflected 
268.8 27.5 95.05 1.0028 
253.3 39.5 96.67 0.9999 
245.4 74.0 101.90 1.0191 
239.3 85.5 103.86 1.0055 CAAlO, k = 1.0164 

U-235/32.0-cm diam/H20 reflected 
515.1 27.0 50.28 1.0045 
502.6 43.0 51.20 1.0173 
503.4 43.0 51.13 1.0094 
496.5 54.0 51.59 1.0131 
487.6 64.5 52.22 1.0218 
476.8 87.5 52.72 1.0190 
459.6 87.5 54.61 1.0220 

CAA08, k = 1.0212 

(averaged) CAAll, k = 1.0351 

U-235/32.0-cm diam/unreflected 
203.5 27.0 125.08 1.0078 CAA09, k = 0.9991 
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difference was an 0.6% increase in the uranium density and an 8% increase in the H/X ratio for the 
number densities calculated by the automatic solution generator. It was also found that the composition 
for stainless steel 304 differed from what the code uses in standard composition SS304. 

The KEN0 output indicated a potential source convergence and/or undersampling problem in that 
the average value of brr was 1.0198, where the calculated k with the lowest standard deviation was 
1.0329. The plot of ken by generation skipped showed an unusual trend. The plot of average hn indi- 
cated that the source distribution had not converged after more than 40 generations, and convergence 
was from low kc~ toward the final value. It appears that calculations which approach the final value 
from below tend to have more difficulty converging the source than those which approach the final value 
from above. The calculation was rerun using the atomic number densities used in previous validations. 
In addition, a cosine starting distribution was used over a section at the central portion of the column. 
The calculated k was 1.0201. Several of the pipe intersection experiments should be included in future 
validations in order to establish the bias for this type of system. 

3. GENERAL COMMENTS ON THE EXPERIMENTS REVIEWED 

Based on the study of the experiments which showed some evidence of bias, several observations may 
be made. The most significant is that a large proportion of the experiments which have been included in 
this validation and in previous validations should be scrutinized to determine their adequacy for use in 
validating codes. There is a surprising lack of detail in the descriptions of the experiments,including esti- 
mates of the accuracy of concentration in the fissile mixture, the actual dimensions and composition of 
the materials involved in the experiment and the experimental layout itself. Details such as the descrip- 
tion of the experimental room and the location of the experiment in the room have been omitted from 
most reports. For some systems, these details are extremely important; and their inclusion or omission 
may bias the calculated results. In some of the experiments studied, the uncertainty in the experimental 
parameters could easily bias calculated results 2% high or low, but the uncertainties were not reported. 
This deficiency indicates a need for a set of experiments which has been carefully evaluated specifically 
for validation purposes such that reporting bias is eliminated (or at least is well known). 

In some instances, the modeling of the critical experiment was found to be poor and biased the 
results by more than 2%. This again shows a lack of attention to detail. In other cases, the models 
which were set up were incorrect. These deficiencies indicate a need to verify the accuracy of the 
models used for validation. Reporting bias and/or modeling bias tend to mask potential problems with 
the code or cross sections being used. Since these forms of bias are not systematic, the inclusion of these 
results in any trend analysis should be avoided in order to eliminate the possibility of artificial trends. 
Extrapolation and/or interpolation of critical experiment information based on artificial trends may not 
be correct. 

In order for the codes and cross sections used for criticality safety to be improved, validation efforts 
should continue. The cause of the bias in the calculations should be determined and eliminated if 
possible. 
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Appendix A 

Y 12CSG INPUT DATA USED FOR VALIDATION CASES 

Input data for the validation appears in the same order as listed in Tables l-6 of Sect. 1 of 
this report. 

Table A.1. Table 1 input data . 
Table A.2. Table 2 input data . 
Table A.3. Table 3 input data . 
Table A.4. Table 4 input data . 
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Table A.l. Table 1 input data 

CM01 
=CSAS2.5 
LIBBY EXP. 4.89% RODS 30 CM LONG. .762 CH DIAU. 1.3 Cl! PITCH 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
H20 2 1 END 
PLEXIGLASS 3 1 END 
6.;; COHP 
SQUAREPITCH 1.3 .762 1 2 END 
LIBBY EXP. 4.89% RODS 3(1 CM LONG, .762CM DIM. 1.3CM PITCH 
READ PARAH NPG=COO NUB=YES l'DN=kES END PARAM 
READ GEOkf 
UNIT 1 
CYLINDER 
CUBOID 
UNIT 2 
CYLINDER 
CUBOID 
UNIT 3 
CYLINDER 
CUBOID 
UNIT 4 
CYLINDER 
CUBOID 
UNIT 5 
CUBOID 
UNIT 6 
CYLINDER 
CUBOID 
UNIT 7 
CUBOID 

11 
2 1 

1 1 
3 1 

11 
2 1 

1 1 
3 1 

2 1 

2 1 
3 1 

2 1 

.381 5.08 0 
43.65 5.08 0 

381 1.27 0 
43.65 1.27 0 

381 17.935 0 
43.65 17.935 0 

381 
iP.65' 

635 0 
-635 0 

43.65 5.08 0 

.381 1.27 0 
4P.65 1.27 0 

43.65 17.935 0 
UNIT 8 
CYLINDER 2 1 .381 .635 0 
CUBOID 3 1 43.65 .635 0 
CORE 0 1 3R0 
REFLECTOR 3 1 5RO 3.81 1 
REFLECTOR 2 2 5R3 0 1 
REFLECTOR 2 3 5R3 2.19 1 
REFLECTOR 2 4 4R3 3.2 3 1 
REFLECTOR 2 5 4R3 0 3 2 
END GEOH 
READ ARRAY NUX=IO NUY=21 NUE=5 FILL 
19R5 401Rl 19R6 401R2 19R7 401R3 19R8 401R4 19R5 401Rl 
END PILL ZND ARRAY 
READ BIAS ID=500 2 6 END BIAS 
END DATA 
END 

CM02 
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CM LONG, . 762 CM DIM, 1.3CM PITCH 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .995 293 92235 4.89 92238 95.11 END 
H20 2 1 END 
PLEXIGLASS 3 1 END 
END COMP 
SQUAREPITCH 1.3 ,762 1 2 END 
LIBBY H20 REPL. CASE 4B- 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOH 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 43.65 30 0 
UNIT 2 
CUBOID 2 1 4P.65 30 0 
CORE 0 1 3R0 
REFLECTOR 2 2 6R3 1 
REFLECTOR 2 3 4R3 1 3 1 
REFLECTOR 2 4 4R3 0 3 3 
END GEOM 
READ ARRAY NUX=22 NUY=22 NUZ=l FILL 
10Rl 2R2 10Rl 9922 4482 lOR1 2R2 10Rl 9Q22 
ZND FILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
END DATA 
END 

cAAo3 
=CSAS25 
LIBBY EXP. 4.89X RODS 30 CM LONG, . 762 CM DIM, 1.3 CM PITCH 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
820 2 1 END 
PLEXIGLASS 3 1 END 
END COMP 
SOUAREPITCH 1.3 .762 1 2 END 
CUBBY 1x20 REFL. CASE 11~ 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAH 
READ GEOM 
UNIT 1 
CYLINDER 1 1 -381 30 0 
CUBOID 2 1 43.65 30 0 
UNIT 2 
CUBOID 2 1 43.65 30 0 
CORE 0 1 3R0 
REFLECTOR 2 2 6R3 2 
REFLECTOR 2 4 4R3 1.9 31 
REFLECTOR 2 5 4R3 0 3 2 
END GBO?l 
READ ARRAY NUX=23 NUY=23 NUZ=l PILL 
12R2 2Rl 2 2Q3 2Rl Q23 23312 2Rl 2 643 2Rl N46 5969 
2Rl 2 693 2Rl Q23 
END FILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
SND DATA 
END 



CM04 
=CSAS25 

Table A. 1 (continued) 

CM06 
=CSAS25 

LIBBY BXP. 4.89 RODS 30 CM LONG, .762 CM DIAH, 2.05 CU PITCH 
27GROUPNDP4 LATTICECELL 
URANIUH 1 -9995 293 92235 4.89 92238 95.11 RND 

LIBBY EXP. 4.89% RODS 30 CM LONG, ,762 CM DIAM, 1.3 Cl¶ PITCH 
27GROUPNDP4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
HZ0 2 1 END 
PLEXIGLASS 3 1 KND 
PB 4 1 END 
END COMP 
SQUAREPITCH 1.3 .762 1 2 END 
LIBBY H20 REPL. CASE 14A PB 1 FACE 
READ PARAM NPG=600 NUB=YES PLT=NO PDN=YBS END PARAH 
READ GEOM 
UNIT 1 

HZ0 2 1 END 
PLEXIGLASS 3 1 END 
END COl4P 
SQUAREPITCH 2.05 -762 1 2 END 
LIBBY R20 REPL. CASE 6~ 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAM 

#READ GEOH 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 431.025 30 0 
UNIT 2 
CUBOID 2 1 431.025 30 0 
CORE 0 1 3R0 
REFLECTOR 2 2 6R3 3 
REFLECTOR 2 5 4R3 .3 3 1 
REFLECTOR 2 6 4R3 0 3 1 
END GEOM 
READ ARRAY NUX=14 NUY=15 NUZ=l FILL 
7Rl 7R2 Pl 
END PILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
END DATA 
END 

CM0 5 
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CM LONG, -762 CM DIM, 2.05 CU 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
x20 2 1 END 
PLEXIGLASS 3 1 END 
END COMP 
SQUAREPITCH 2.05 .762 1 2 END 
LIBBY H20 REFL. CASE 8C 
READ PARAH NPG=BOO NUB=YES TDN=YES END PARAl 
READ GEOM 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 4P1.025 30 0 
UNIT 2 
CUBOID 2 1 4P1.025 30 0 
CORE 0 1 3R0 
REFLECTOR 2 2 6R3 1 
REFLECTOR 2 3 4R3 .35 3 1 
REFLECTOR 2 4 4R3 0 3 3 
END GEOH 
READ ARRAY NUX=22 NUY=22 NUZ=l PILL 
lOR1 2R2 lOR1 9422 22R2 N242 
END FILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
END DATA 
END 

CYLINDER 1 1 -381 30 0 
CUBOID 2 1 48.65 30 0 
UNIT 2 
CUBOID 2 1 43.65 30 0 
UNIT 3 , 
ARRAY 1 3R0 
REFLECTOR 2 2 2R3 0 3 2R0 2 
REFLECTOR 2 4 2R1.32 0 1.32 2R0 1 
UNIT 4 
CUBOID 4 1 2P20.32 2P10.16 25.4 0 
REFLECTOR 2 2 4RO 1.425 0 1 
REFLECTOR 3 2 5R0 3.175 1 
ARRAY 2 3R0 
REFLECTOR 2 4 2R1.68 0 1.68 2R0 1 
REFLECTOR 2 5 2R3 0 3 2RO 2 
RRFLECTOR 2 2 4R0 3 0 1 
REFLECTOR 2 3 4RO 2.1 0 1 
REPLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5R0 1.97 1 
END GEOM 
READ ARRAY ARA=l NUX=20 NW=20 NUZ=l FILL 
18Rl 2R2 Pl 
END FILL 
ARA=2 NUX=l NUY=2 NUZ=l PILL 3 4 
END PILL END ARRAY 
READ BIAS ID=500 i 6 END BIAS 
READ PLOT TTL='14A X-Y' PIC=MIX 
XUL=-7.8 YUL=53.8 ZUL=15 XLR=48.8 YLR=-7.8 ZLR=15 
UAX=l VDN=-1 NAX=l25 END 
TTL='14A X-Y' PIC=WTS END 
TTL='lI(A Y-Z' PIC=MIX 
XUL=~O YUL=-7.8 ZUL=35.5 XLR=20 YLR=53.8 ZLR=-14.1 
VAX=1 WDN=-1 UAX=O VDN=O NAX=l25 END 
TTL='14A Y-Z’ PIC=WTS END 
END PLOT 
END DATA 
END 



Table A. 1 (continued) 

CM07 
=CSAS25 
LIBBY BXP. 4 
ZIGROUPNDFP 

'LATTICECELL 89% RODS 30 CM LONG, .762 CM DIAM, 1.3 CM 

URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
xi20 2 1 END 
PLEXIGLASS 3 1 END 
PB 4 1 END 
END COMP 
SOUAREPITCH 1.3 .762 1 2 END 
i&BY HZ0 REPL. CASE 238 PB 4 FACES 
READ PARAH NPG=COO NUB=YES PLT=NO PDN=YES END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 .381 27 0 
CUBOID 2 1 43.65 27 0 
UNIT 2 
CUBOID 2 1 4P.65 27 0 
UNIT 7 
CYLINDER 1 1 .381 3 0 
CUBOID 0 1 43.65 3 0 
UNIT 8 
CUBOID 0 1 43.65 3 0 
UNIT 3 
ARRAY 1 3R0 
REFLECTOR 2 1 4R3.221 2RO 1 
UNIT 9 
ARRAY 4 3R0 
REFLECTOR 0 1 4R3.221 2R0 t 
UNIT 10 
ARRAY 5 3R0 
UNIT 4 
CUBOID 4 1 2PlO.16 2316.871 25.4 0 
REFLECTOR 0 1 OR0 1.425 0 1 
REFLBCTOR 3 2 5R0 3.175 1 
UNIT 5 
ARRAY 2 3R0 
UNIT 6 
CUBOID 4 1 2337.191 2PlO.16 25.4 0 
REFLECTOR 0 1 PRO 1.425 0 1 
REFLECTOR 3 2 5RO 3.175 1 
ARRAY 3 3R0 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5R0 1.97 1 
END GEOM 
READ ARRAY ARA=l NUX=21 NUY=21 NUZ=l FILL 
IORI 2 IORl 9Q21 21R2 IORI 2 IORI 9921 
END FILL 
ARA=4 NUX=Il NUY=21 NUZ=l FILL 
lOR7 8 lOR7 9921 2lR8 lOR7 8 lOR7 9Q21 
END FILL 
ARA=2 NUX=3 NUY=l NUZ=l FILL 4 10 4 END FILL 
ARA=3 NUX=l NUY=3 NUZ=l FILL 6 5 6 
END FILL 
ARA=5 NUX=l NUY=l NUZ=2 FILL 3 9 
END FILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
READ PLOT TTL=' X-Y' PIC=HIX 
XUL=O YUL=75 ZUL=l5 XLR=75 YLR=O ZLR=l5 
UAx=l VDN=-1 NAX=125 END 
TTL=' X-Y' PIC=WTS END 
TTL=' Y-Z' PIC=HIX 
XUL=33 YUL=O ZUL=31 XLR=33 YLR=75 ZLR=-14.1 

END PLOT 
END DATA 
END 

CM08 
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CM LONG. .762 CJ¶ DIM. 1.3 Cl¶ PITCH 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
Ii20 2 1 END 
PLEXIGLASS 3 1 %ND 
PB 4 1 BND 
END COIP 
SQUAREPITCH 1.3 .762 1 2 END 
LIBBY H20 REFL. CASE 26A PB 4 FACES 
READ PARAM NPG=600 NUB=YBS PLT=NO FDN=YRS END PARAM 
READ GEOl'l 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 43.65 30 0 
UNIT 2 
CUBOID 2 1 4P.65 30 0 
UNIT 3 
ARRAY 1 3R0 
REFLECTOR 2 1 .62 .62 .62 4.52 2R0 1 
UNIT 4 
CUBOID 4 1 2PlO.16 2315.57 25.4 0 
REFLECTOR 2 2 4RO 1.425 0 1 
REFLECTOR 3 2 5R0 3.175 1 
UNIT 5 
ARRAY 2 3R0 
UNIT 6 
CUBOID 4 1 2P35.89 2PlO.16 25.4 0 
REFLECTOR 2 2 4RO 1.425 0 1 
REPLECTOR 3 2 5R0 3.175 1 
ARRAY 3 3R0 
REFLECTOR 2 2 4RO 3 0 2 
REFLECTOR 2 4 4RO 1.95 0 1 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5R0 1.97 1 
END GEOl 
READ ARRAY ARA=l NUX=23 NUY=IO NUZ=l FILL 
3R2 2Rl 2 593 2Rl Q23 23R2 Q69 2 1 2 2Rl 2 593 2Rl 
2Rl 2 6Q3 2Rl 23R2 2Rl 2 693 2Rl Q23 23R2 2069 
2Rl 2 693 2Rl Q23 
END FILL 
ARA=2 NUX=3 NUY=l NUZ=l FILL 4 3 4 END FILL 
ARA=3 NUX=l NUY=3 NUZ=l FILL 6 5 6 
END FILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
READ PLOT TTL=' X-Y' PIC=MIX 
XUL=O YUL=72 ZUL=l5 XLR=72 YLR=O ZLR=l5 
UAX=l VDN=-1 NAX=l25 END 
TTL=' X-Y' PIC=WTS END 
TTL=' Y-Z' PIC=HIX 
XUL=33 YUL=O ZUL=40 XLR=33 YLR=72 ZLR=-14.1 
VAX=1 WDN=-1 UAX=O VDN=O NAX=l25 END 
TTL=' Y-Z' PIC=WTS END 
END PLOT 
END DATA 
END 

VAX=, WDN=-1 UAX=O VDN=O NM=,25 END 
TTL=' Y-Z' PIC=WTS END 



Table A. 1 (continued) 

CM09 CM10 
=CSAS25 =CSAS25 
LIBBY BXP. 4.89% RODS 30 CM LONG, .762 CM DIAX, 1.3 CII PITCH LIBBY BXP. 4.89% RODS 30 Cl! LONG, .762 CU DIM, 1.3 Clt PITCH 
27GROUPNDF4 LATTICECELL 27GROUPNDF4 LATTICBCBLL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
H20 2 1 END H20 2 1 END 
PLEXIGLASS 3 1 END PLEXIGLASS 3 1 END 
PB 4 1 END PB 4 1 END 
SS304 5 1 END 
END COMP 
SQUAREPITCH 1.3 .762 1 2 END 
LIBBY A20 REFL. CASE 28A PB 4 FACES, SS PLATE IN CENTER 
REM PARAM NPG=COO NUB=YBS PLT=NO FDN=YES END PARM 
REM GEOH 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 43.65 30 0 
UNIT 2 
CUBOID 2 1 4P.65 30 0 
UNIT 3 
ARRAY 1 3R0 
REFLECTOR 2 1 0 3R.62 2R0 1 
UNIT 7 
ARRAY 4 3R0 
REFLECTOR 2 1 .62 0 2R.62 2R0 1 

B-IO 5 0 4.617-3 END 
B-11 5 0 1.872-2 END 
C 5 0 5.750-3 END 
AL 5 0 4.765-2 END 
END COHP 
SQUAREPITCH 1.3 .762 1 2 END 
LIBBY HZ0 REFL. CASE 30C PB 4 FACES, BORAL PLATE 6TH ROW 
READ PARAM NPG=COO NUB=YES PLT=NO FDN=YES END PARAM 
READ GEOl4 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 43.65 30 0 
UNIT 2 
CUBOID 2 1 43.65 30 0 
UNIT 3 
ARRAY 1 3R0 
REFLECTOR 2 1 21.62 0 .62 2R0 1 

UNIT 8 UNIT 7 
CUBOID 5 1 2P.3175 2315.57 25.4 0 ARRAY 4 3R0 
REFLECTOR 2 1 2R.3325 2R0 1.425 3.175 1 REFLECTOR 2 1 3R.62 0 2RO 1 
UNIT 4 UNIT 8 
CUBOID 4 1 2PlO.16 2315.57 25.4 0 CUBOID 5 1 2315.57 23.3175 25.4 0 
REFLECTOR 2 2 4RO 1.425 0 1 REFLECTOR 2 1 2R0 2R.3325 1.425 3.175 1 
REFLECTOR 3 2 5R0 3.175 1 UNIT 4 
UNIT 5 CUBOID 4 1 2PlO.16 2P15.57 25.4 0 
ARRAY 2 3R0 REFLECTOR 2 2 4RO 1.425 0 1 
UNIT 6 
CUBOID 4 1 2P35.89 2P10.16 25.4 0 
REFLECTOR 2 2 4RO 1.425 0 1 
REFLECTOR 3 2 5R0 3.175 1 
ARRAY 3 3R0 
REFLECTOR 2 2 4RO 3 0 5 
REFLECTOR 2 6 4RO 1 0 1 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5R0 1.97 1 

REFLECTOR 3 2 5R0 3.175 1 
UNIT 9 
ARRAY 5 3R0 
UNIT 5 
ARRAY 2 3R0 
UNIT 6 
CUBOID 4 1 2P35.89 2PlO.16 25.4 0 
REFLECTOR 2 2 4RO 1.425 0 1 
REFLECTOR 3 2 5R0 3.175 1 

END GBON ARRAY 3 3R0 
READ ARRAY ARA=l NUX=ll NUY=23 NUZ=l FILL REFLECTOR 2 2 4RO 3 0 1 
2 1 2 2Rl 2Q3 2Rl 2 2Rl 2Q3 llR2 2Rl 2 2Rl 293 Qll 6933 RBPLBCTOR ,2 3 4RO 1.8 0 1 
END FILL REFLECTOR ,3 2 5R0 3 4 
ARA=4 NUX=ll NUY=23 NUZ=l FILL RBFLECTOR 3 6 5R0 1.97 1 
2Rl 2 2Rl 293 Qll llR2 2Rl 2 2Rl 293 Qll 6933 END GEOH 
END FILL RBAD ARRAY ARA=l NUX=23 NUY=l7 NUZ=l FILL 
ARA=2 NUX=5 NUY=l NUZ=l FILL 4 3 8 7 4 END FILL 2R2 19Rl 2R2 2 21Rl 2 PI 
ARA=3 NUX=l NUY=3 NUZ=l FILL 6 5 6 END FILL 
END FILL END ARRAY ARA=4 NUX=23 NUY=5 NUZ=l FILL 
READ BIAS ID=500 2 6 END BIAS 69Rl 2 21Rl 2 2R2 19Rl 2R2 
READ PLOT TTL=’ X-Y’ PIC=IIX END FILL 
XUL=O YUL=72 ZUL=l5 XLR=72 YLR=O ZLR=l5 ARA=5 NUX=l NUY=3 NUZ=l FILL 3 8 7 END FILL 
UAX=l VDN=-1 NAX=l25 END ARA=2 NUX=3 NUY=l NUZ=l FILL 4 9 4 END FILL 
TTL=’ X-Y’ PIC=WTS END ARA=3 NUX=l NUY=3 NUZ=l FILL 6 5 6 
TTL=’ Y-2’ PIC=IIX END FILL END ARRAY 
XUL=33 YUL=O ZUL=40 XLR=33 YLR=72 ZLR=-14.1 READ BIAS ID=500 2 6 END BIAS 
VAX=1 WDN=-1 UAX=O VDN=O NAX=l25 END READ PLOT TTL=’ X-Y’ PIC=MIX 
TTL=’ Y-Z’ PIC=WTS END XUL=O YUL=72 ZUL=15 XLR=72 YLR=O ZLR=l5 
END PLOT UAX=l VDN=-I NAX=l25 END 
END DATA TTL=’ X-Y’ PIC=WTS END 
END TTL=’ Y-Z’ PIC=IIX 



Table A. 1 (continued) 

XUL=33 YUL=O ZUL=40 XLR=33 YLR=72 ELR=-14.1 
TTL=' Y-Z' PIC=WTS END 
END PLOT 
END DATA 
END 

CM1 1 
=CSAS25 
LIBBY BXP. 4.89% RODS 30 CM LONG, . 762 CM DIAlt, 1.3 CM PITCH 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
H20 2 1 END 
PLEXIGLASS 3 1 END 
PB 4 1 END 
CD 5 1 END 
END COMP 
SQUAREPITCH 1.3 .762 1 2 END 
LIBBY H20 RBFL. CASE 31C P8 4 FACES. CD PLATE 6TH ROW 
READ PARAn NPG=COO NUB=YBS PLT=NO iDN=YES END PARA! 
READ GEOM 
UNIT 1 
CYLINDER 1 
CUBOID 2 

1 

UNIT 2 
CUBOID 2 
UNIT 3 
ARRAY 1 3R0 

1 

REFLECTOR 2 
UNIT 7 
ARRAY 4 3R0 

iP.65 381 30 30 0 0 

4P.65 30 0 

1 2R.62 0 .62 2R0 1 

REFLECTOR 2 1 3R.62 0 2R0 1 
UNIT 8 
CUBOID 5 1 2P15.57 23.04445 25.4 0 
REFLECTOR 2 1 2RO 2R.60555 1.425 3.175 1 
UNIT 4 
CUBOID 4 1 2P10.16 2315.57 25.4 0 
REFLECTOR 2 2 4R0 1.425 0 1 
RBFLBCTOR 3 2 5R0 3.175 1 
UNIT 9 
ARRAY 5 3R0 
UNIT 5 
ARRAY 2 3R0 
UNIT 6 
CUBOID 4 1 2P35.89 2PlO.16 25.4 0 
REFLECTOR 2 2 4R0 1.425 0 1 
REFLECTOR 3 2 5R0 3.175 1 
ARRAY 3 3R0 
REFLECTOR 2 2 4RO .5 0 1 
REFLECTOR 3 2 5RO 3 4 
REFLECTOR 3 6 5R0 1.97 1 
END GBOM 
READ ARRAY ARA=l NUX=23 NUY=lI NUZ=l FILL 
IIRI 12R2 PI 
END FILL 
ARA=4 NUX=23 NUY=5 NUZ=l FILL 
Fl 
END FILL 
ARA=5 NUX=l NUY=3 NUZ=l FILL 3 8 7 END FILL 
ARA=2 NUX=3 NUY=l NUZ=l FILL 4 9 4 END PILL 
ARA=3 NUX=l NUY=3 NUZ=l FILL 6 5 6 
END FILL END ARRAY 

READ BIAS ID=500 2 6 END BIAS 
READ PLOT TTL=' X-Y' PIC=MIX 
XUL=O Yu~=72 ZUL=l5 XLR=72 YLR=O ZLR=l5 
UAX=l VDN=-1 NAX=l25 END 
TTL=' X-Y' PIC=WTS END 
TTL=' Y-Z' PIC=MIX 
XUL=33 YUL=O ZUL=40 XLR=33 yLR=72 ZLR=-14.1 
VAX=1 WDN=-1 UAX=O VDN=O NAX=125 END 
TTL=' Y-Z' PIC=WTS END 
END PLOT 
END DATA 
BND 
L 

CM12 
=CSAS25 
LIBBY EXP. 4.89x RODS 30 cn LONG, . 762 CM DIM, 2.05 CM PITCH IN UO2F2 SOLN 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
SOLNU02F2 2 295.54 0 1 293 92235 4.89 92238 95.11 END 
PLEXIGLASS 3 1 END 
AL 4 1 END 
SOLNU02F2 5 295.54 0 1 293 92235 4.89 92238 95.11 END 
END COMP 
SQUAREPITCH 2.05 .762 1 2 END 
LIBBY RODS IN UO2F2 SOLN CASE 32s 
READ PARAn NPG=COO NUB=YBS QDN=YES END PARAN 
READ GBOM 
UNIT 1 
CYLINDER 1 1 381 5.08 0 
CUBOID 5 1 iPl.025 5.08 0 
UNIT 2 
CYLINDER 1 1 .381 1.27 0 
CUBOID 3 1 431.025 1.27 0 
UNIT 3 
CYLINDER 1 1 381 17.935 0 
CUBOID 5 1 iPl.025 17.935 0 
UNIT 4 
CYLINDER 1 1 .381 -635 0 
CUBOID 3 1 431.025 -635 0 
UNIT 5 
CUBOID 2 1 4P1.025 5.08 0 
UNIT 6 
CYLINDER 2 1 .381 1.27 0 
CUBOID 3 1 4P1.025 1 .27 0 
UNIT 7 
CUBOID 2 1 4Pl.025 17.935 0 
UNIT 8 
CYLINDBR 2 1 381 .635 0 
CUBOID 3 1 431.025 635 
CORE 0 1 -11.275 112.3 

0 
0 

REFLECTOR 3 1 5RO 3.81 1 
CYLINDER 5 1 47.94 30.1 -7.4 
CYLINDSR 4 1 48.26 30.1 -7.72 
END GEOM 
READ ARRAY NUX=ll NUY=l2 NUZ=5 FILL 
132Rl 132R2 132R3 132R4 132Rl 
END FILL BND ARRAY 
END DATA 
BND 



Table A. 1 (continued) 

CM13 
=CSAS25 
LIBBY EXP. 4.89% RODS 30 ClY LONG, .762 CH DIM, 2.05 CM PITCH IN UO2?2 SOLN 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
SOLNUO212 2 295.54 0 1 293 92235 4.89 92238 95.11 END 
PLEXIGLASS 3 1 SND 
AL 4 1 END 
SOLNUOZFZ 5 295.54 0 1 293 92235 4.89 92238 95.11 END 
END COUP 
SQUAREPITCH 2.05 .762 1 2 END 
LIBBY RODS IN UO2l2 SOLN CASE 33s 
READ PARAH NPG=BOO IAR=YRS NUB=YES ?DN=YRS END PARAU 
READ GEOM 
UNIT 1 
CYLINDBR 1 1 -38 ‘1 5.08 0 
CUBOID 5 1 4Pl 025 5.08 0 
UNIT 2 
CYLINDER 1 1 .38 
CUBOID 3 1 4Pl 
UNIT 3 
CYLINDSR 1 1 -38 
CUBOID 5 1 4Pl 
UNIT 4 
CYLINDSR 1 1 -38 
CUBOID 3 1 4Pl 
UNIT 5 
CUBOID 2 1 4Pl 
UNIT 6 

.635 0 
025 .635 0 

025 5.08 0 

CYLINDER 2 1 .381 1.27 0 
CUBOID 3 1 4P1.025 1.27 0 
UNIT 7 
CUBOID 2 1 431.025 17.935 0 
UNIT S 

1 1.27 0 
025 1.27 0 

17.935 0 
025 17.935 0 

CYLINDER 2 1 .381 .635 0 
CUBOID 3 1 4P1.025 .635 0 
CORE 0 1 -9.225 -10.25 0 
REPLSCTOR 3 1 5RO 3.81 1 
CYLINDER 5 1 47.94 48.65 -7.4 
CYLINDER 4 1 48.26 08.65 -7.72 
SND GEOI 
READ ARRAY NUX=9 NUY=lO NIJL=S FILL 
90Rl 90R2 90R3 90R4 90Rl 
END PILL END ARRAY 
END DATA 
END 

CM1 4 
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CM LONG, .762 CM DIM, 3.25 CM PITCH IN UO2T2 SOLN 
27GROUPNDW LATTICECELL 
URANIUH 1 .9995 293 92235 4.89 92238 95.11 END 
SOLNUOZlr2 2 301.16 0 1 293 92235 4.89 92238 95.11 UND 
PLBXIGLASS 3 1 END 
AL 9 1 SND 
SOLNU02F2 5 301.16 0 1 293 92235 4.89 92238 95.11 UND 
END COMP 
SQUAREPITCH 3.25 .762 1 2 END 
LIBBY RODS IN UO2?2 SOLN CASE 36s 
READ PARAN NPG=BOO FAR=YES NUS=YES FDN=YRS END PARAU 
READ GEOM 

UNIT 1 
CYLINDRR 1 1 .381 5.08 0 
CUBOID 5 1 431.625 5.08 0 
UNIT 2 
CYLINDER 1 1 .381 1.27 0 

.625 1.27 0 CUBOID 3 1 4Pl 
UNIT 3 
CYLINDXR 1 1 .38 
CUBOID 5 1 9Pl 
UNIT 4 
CYLINDER 1 1 .38 
CUBOID 3 1 4Pl 

1 17.935 0 
.625 17.935 0 

1 .635 0 
.625 .635 0 

"NIT 5 _-.-- _ 
CUBOID 2 1 431.625 5.08 0 
UNIT 6 
CYLINDER 2 1 381 1.27 0 
CUBOID 3 1 iP1.625 1.27 0 
UNIT 7 
CUBOID 2 1 931.625 17.935 0 
UNIT 8 
CYLINDER 2 1 381 .635 0 
CUBOID 3 1 iP1.625 -635 0 
CORE 0 1 -14.625 -16.25 0 
RBPLBCTOR 3 1 5RO 3.81 1 
CYLINDER 5 1 97.94 38.52 -10.16 
CYLINDER 9 1 48.26 38.52 -10.48 
END GEOM 
READ ARRAY NUX=9 NUY=lO NUL=S FILL 
90Rl 90R2 90R3 90R4 90Rl 
END FILL END ARRAY 
END DATA 
END 

9 
L 

CM15 
=CSAS25 
LIBBY BXP. 4.89% RODS 30 CM LONG, 1.31 CM DIM, 2.99 CM PITCH IN UO212 SOLN 
27GROUPNDF4 LATTICECELL 
uRAN1uw 1 .9995 293 92235 4.89 92238 95.11 END 
SOLNUOlP2 2 300.29 0 1 293 92235 4.89 92238 95.11 RND 
PLEXIGLASS 3 1 END 
AL 4 1 END 
sOLNUO~I~ 5 300.24 0 1 293 92235 4.89 92238 95.11 END 
END COlP 
SQUAREPITCH 2.99 1.31 1 2 END 
LIBBY RODS IN UOZl'2 SOLN CASE 90s 
READ PARM NPG=COO PAR=YSS NUB=YES IDN=YIS END PARAId 
READ GEOM 
UNIT 1 
CYLINDER 1 1 -655 5.08 0 
CUBOID 5 1 931.495 5.08 0 
UNIT 2 
CYLINDBR 1 1 .655 1.27 0 
CUBOID 3 1 4P1.495 1.27 0 
UNIT 3 
CYLINDRR 1 1 .655 17.935 0 
CUBOID 5 1 431.495 17.935 0 
UNIT 4 
CYLINDER 1 1 .655 .635 0 
CUBOID 3 1 4P1.495 .635 0 
UNIT 5 
CUBOID 2 1 4P1.495 5.08 0 



Table A. 1 (continued) 
CM17 UNIT 6 

CYLINDER 2 1 
CUBOID 3 1 
UNIT 7 
CUBOID 2 1 
UNIT S 
CYLINDER 2 1 .655 .635 0 
CUBOID 31 4P1.495 .635 0 
CORE 0 1 -8.97 -10.465 0 
REFLECTOR 3 1 5RO 3.81 1 
CYLINDER 5 1 47.94 43.95 -10.16 
CYLINDER 9 1 98.26 43.95 -10.48 
END GEOH 
READ ARRAY NUX=6 NUY=7 NU2=5 TILL 
42Rl 42R2 4283 42R4 42Rl 
END PILL END ARRAY 
END DATA 
END 

.655 1.27 0 
9P1.495 1.27 0 

431.495 17.935 0 

CM16 
=CSAS25 
LIBBY EXP. 9.891 RODS 30 C&l LONG, 1.31 CM DIM, 3.40 CM PITCH IN UO2I2 SOLN 
27GROUPNDP4 LATTICECELL 
URANIUM 1 .9995 293 92235 9.89 92238 95.11 END 
SOLNUO2P2 2 300.24 0 1 293 92235 4.89 92238 95.11 END 
PLEXIGLASS 3 1 END 
AL 4 1 END 
SOLNUOZPZ 5 300.24 0 1 293 92235 4.89 92238 95.11 END 
END COl4P 
SQUAREPITCH 3.40 1.31 1 2 END 
LIBBY RODS IN UO2P2 SOLN CASE 42s 
READ PARAH NPG=COO FAR=YES NUB=YIS ?DN=YES END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 .655 5.08 0 
CUBOID 5 1 4P1.70 5.08 0 
UNIT 2 
CYLINDER 1 1 .655 1.27 0 
CUBOID 3 1 4P1.70 1.27 0 
UNIT 3 
CYLINDER 1 1 .655 17.935 0 
CUBOID 5 1 4Pl.70 17.935 0 
UNIT 4 
CYLINDER 1 1 -655 .635 0 
CUBOID 3 1 4P1.70 .635 0 
UNIT 5 
CUBOID 2 1 4P1.70 5.08 0 
UNIT 6 
CYLINDER 2 1 .655 1.27 0 
CUBOID 3 1 4P1.70 1.27 0 
UNIT 7 
CUBOID 2 1 4P1.70 17.935 0 
UNIT B 
CYLINDER 2 1 655 .635 0 
CUBOID 3 1 iP1.70 . 635 0 
CORE 0 1 -10.2 -11.9 0 
REFLECTOR 3 1 5RO 3.81 1 
CYLINDER 5 1 47.94 39.1 -10.16 
CYLINDER 4 1 48.26 39.1 -10.48 
END GEOl4 
READ ARRAY NUX=C NUY=7 NW=5 FILL 

=CSAS25 
LIBBY EXP. 4.89% RODS 30 CM LONG, 1.31 CM DIAM, 3.940 CN PITCH IN UO2P2 SOLN 
27GROUPNDP4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
SOLNU02P2 2 300.24 0 1 293 92235 4.89 92238 95.11 SND 
PLEXIGLASS 3 1 END 
AL 4 1 END 
SOLNU02P2 5 300.24 0 1 293 92235 4.89 92238 95.11 END 
END COMP 
SQUAREPITCH 3.94 1.31 1 2 END 
LIBBY RODS IN U02F2 SOLN CASE 44s 
READ PARAN NPG=COO PAR=YES NUB=YES FDN=YES END PARAM 
READ GEOH 
UNIT 1 
CYLINDER 1 1 .655 5.08 0 
CUBOID 5 1 431.97 5.08 0 
UNIT 2 
CYLINDER 1 1 .655 1.27 0 
CUBOID 3 1 431.97 1.27 0 
UNIT 3 
CYLINDER 
CUBOID 
UNIT 4 
CYLINDER 
CUBOID 
UNIT 5 
CUBOID 
UNIT 6 
CYLINDER 
CUBOID 
UNIT 7 
CUBOID 
UNIT 8 
CYLINDER 2 1 .655 .635 0 
CUBOID 3 1 4P1.97 .635 0 
CORE 0 1 -11.82 -13.79 0 

1 1 . 655 17.935 0 
5 1 431.97 17.935 0 

11 -655 .635 0 
3 1 431.97 -635 0 

2 1 9P1.97 5.08 0 

2 1 .655 1.27 0 
3 1 4P1.97 1.27 0 

2 1 431.97 17.935 0 

REPLBCTOR 3 1 5RO 3.81 1 
CYLINDER 5 1 47.94 39.25 -10.16 
CYLINDER 4 1 48.26 39.25 -10.48 
END GEOM 
READ ARRAY NUX=B NUY=7 NW=5 FILL 
42Rl 42R2 42R3 4284 42Rl 
END FILL END ARRAY 
END DATA 
END 

42Rl 4212 42R3 42R4 42Rl 
END FILL END ARRAY 
END DATA 
END 



Table A. 1 (continued) 

CM18 
=CSAS25 
LIBBY KXP. 4.89% RODS 30 CM LONG, 1.31 CM DIM, 4.40 CM PITCE IN UO2l2 SOLN 
27GROUPNDF4 LATTICSCBLL 
URANIUH 1 -9995 293 92235 4.09 92238 95.11 END 
SOLNUO2~2 2 301.14 0 1 293 92235 4.89 92238 95.11 END 
PLSXIGLASS 3 1 XND 
AL 4 1 END 
SOLNUO2I2 5 301.14 0 1 293 92235 4.89 92238 95.11 END 
END COIP 
SQUAREPITCH 4.40 1.31 1 2 KND 
LIBBY RODS IN UO212 SOLN CASE 45s 
READ PARAM NPG=COO ?AR=YLS NUB=YLS FDN=YKS SND PARAM 
READ GSOI 
UNIT 1 
CYLINDRR 1 1 .655 5.08 0 
CUBOID 5 1 492.20 5.08 0 
UNIT 2 
CYLINDKR 1 1 .655 1.27 0 
CUBOID 3 1 4P2.20 1.27 0 
UNIT 3 
CYLINDKR 1 1 .655 17.935 0 
CUEOID 5 1 432.20 17.935 0 
UNIT 4 
CYLINDKR 1 1 .655 .635 0 
CUBOID 3 1 4P2.20 .635 0 
UNIT 5 
CUBOID 2 1 432.20 5.08 0 
UNIT 6 
CYLINDKR 2 1 .655 1.27 0 
CUBOID 3 1 4P2.20 1.27 0 
UNIT 7 
CDBOID 2 1 4P2.20 17.935 0 
UNIT 8 
CYLINDKR 2 1 .655 .635 0 
CUBOID 3 1 4P2.20 -635 0 
CORE 0 1 -13.2 -15.4 0 
REFLECTOR 3 1 5RO 3.81 1 
CYLINDKR 5 1 47.94 41.45 -10.16 
CYLINDKR 4 1 48.26 41.45 -10.48 
END GBOM 
READ ARRAY NUX=C NUY=7 NW=5 FILL 
42Rl 42R2 42R3 42R4 42Rl 
KND FILL KND ARRAY 
KND DATA 

CM19 
=cSAS25 
4.89% GRKBN BLOCKS A/U-235=244.6 55.56 U-23511 
27GROUPNDP4 MULTIRBGION 
U-234 1 0 5.8000-7 END 
U-235 1 0 1.4220-4 END 
U-238 1 0 2.7302-3 END 
H 1 0 3.4782-2 END 
C 1 0 1.8023-2 END 
0 1 0 9.5585-3 END 
AL 2 1 SND 
KND COllP 
SPHERICAL END 
1 28 NOEXTKRHOD KND ZONK 
4.89% GREEN BLOCKS UNREPLBCTKD CASK 1 
RKAD PARAl, NPG=BOO NUB=YKS FDN=YES SND PARAM 
READ GKOI'I 

UNIT 1 
COBB 1 1 2P10.16 
UNIT 2 
CUBOID 1 1 4P10.16 2P6.604 
END GE04 
RKAD ARRAY NUX=3 NUY=3 NW=3 FILL 1SRl SR2 KND FILL SND ARRAY 
KND DATA 
END 

CM20 
=CSAS25 
4.89% GRKSN BLOCKS E/U-235=395.0 40.6 G U-235/1 
27GROUPNDF4 MULTIRSGION 
U-234 1 0 4.3000-7 END 
U-235 1 0 1.0402-4 END 
U-238 1 0 1.9972-3 KND 
Ii 1 0 4.1088-2 END 
C 1 0 2.1291-2 SND 
0 1 0 7.8456-3 END 
AL 2 1 END 
END cow 
SPRERICAL SND 
1 28 NOKXTSRMOD KND ZONK 
4.89% GRSRN BLOCKS UNREILKCTKD CAS6 2 
RBAD PARAM NPG=COO NUB=YKS IDN=YLS SND PARAG 
RKAD GBOW 
CUBOID 1 1 50.8 0 60.96 0 60.452 0 
LND GEOlI 
END DATA 
KND 

CM21 
=CSAS25 
4.89% GREEN BLOCKS H/U-235=757.0 22.1 G U-235/1 
27GROUPNDF4 tIULTIREGION 
U-234 1 0 2.3000-7 END 
U-235 1 0 5.6624-5 END 
U-238 1 0 l-0872-3 END 
H 1 0 4.2864-2 END 
C 1 0 2.2212-2 END 
0 1 0 5.3889-3 END 
AL 2 1 END 
END COI’IP 
SPHERICAL KND 
1 28 NOEXTERMOD KND ZONK 
4.89% GREEN BLOCKS UNRKPLKCTKD CASE 3 
READ P- NPG=LOO NUB=YES PDN=YKS KND PARAM 
READ GEOM 
CUBOID 1 1 71.12 0 71.12 0 70.358 0 
END GEOI3 
END DATA 
END 



Table A. 1 (continued) 

CM22 
=CSAS25 
4.89% GREEN BLOCKS WU-235=503-S 33.3 G U-235/1 
27GROUPNDPO I4ULTIRLGION 
u-234 1 0 3.5000-7 END 
U-235 1 0 8.5320-S KND 
U-238 1 0 1.6381-3 END 
B 1 0 4.2959-2 END 
C 1 0 2.2261-2 RND 
0 1 0 6.9399-3 END 
AL 2 1 KND 
END COKP 
SPHERICAL END 
1 36 NOEXTLRHOD KND XONE 
4.89% GREEN BLOCKS UNREFLKCTSD CASK 4 
RKAD PARAH NPG=BOO NUB=YKS ?DN=YKS KND PARM 
RKAD GEOI¶ 
CUBOID 1 1 60.96 0 60.96 0 52.832 0 
END GSOH 
END DATA 
SND 

CM23 
=CSAS25 
4.89% GREEN BLOCKS B/U-235=199.3 64.9 G U-235/1 
27GROUPNDF4 MJLTIRKGION 
u-234 1 0 6.8000-7 END 
U-235 1 0 1.6628-4 XND 
U-238 1 0 3.1926-3 LND 
H 1 0 3.3140-2 END 
C 1 0 1.7173-2 END 
0 1 0 1.0766-2 END 
AL 2 1 END 
A20 3 1 END 
PARAFFIN 4 1 SND 
END COBIP 
SPASRICAL KND 
1 22 ONKXTKRHOD 3 40 NOKXTRRHOD LND %ONS 
4.89% GRKKN BLOCKS RSFLKCTBD CASE 1 
READ PARAM NPG=COO NUB=YES FDN=YKS SND PARA" 
READ GKOI4 
UNIT 1 
CUBE 1 1 2P10.16 
UNIT 2 
CUBOID 1 1 OP10.16 288.763 
CORK 0 1 3R0. 
RBPLSCTOR 4 8 OR0 3.048 0 5 
REFLECTOR 3 2 OR3 0 3 6 
END GEOPl 
READ ARRAY NUX=2 NUY=2 NW=3 FILL SRI OR2 KND ?ILL KND ARRAY 
READ BIAS ID=500 2 7 ID=400 8 12 KND BIAS 
END DATA 
END 

cAA24 
=CSAS25 
4.89% GREEN BLOCKS H/U-235=244.8 56.2 G U-235/1 
27GROUPNDPO MULTIREGION 
U-234 1 0 5.9000-7 END 
U-235 1 0 1.4399-4 END 
U-238 1 0 2.7647-3 END 
H 1 0 3.5249-2 END 
C 1 0 1.8265-2 END 
0 1 0 9.6807-3 END 
AL 2 1 SND 
H20 3 1 END 
PARAFFIN 4 1 END 
END COHP 
SPHERICAL END 
1 22 ONEXTKRMOD 3 40 NOEXTKRMOD END IONK 
4.89% GREEN BLOCKS REFLECTED CASE 2 
RKAD PARM NPG=600 NUB=YKS FDN=YKS SND P- 
READ GSOI 
CUBOID 1 1 40.64 0 40.64 0 57.912 0 
RKPLECTOR 4 S OR0 3.048 0 5 
REFLECTOR 3 2 OR3 0 3 6 
END GEOM 
READ BIAS ID=500 2 7 ID=400 8 12 END BIAS 
END DATA 
END 

CM25 
=CSAS25 
4.89 GRKKN BLOCKS N/U-235=396.7 40.6 G U-235/1 
27GROUPNDPO HULTIRBGION 
u-234 1 0 4.3000-7 END 
U-235 1 0 1.0402-4 END 
U-238 1 0 1.9972-3 END 
N 1 0 4.1265-2 END 
C 1 0 2.1383-2 END 
0 1 0 7.8552-3 END 
AL 2 ISND 
H20 3 1 SND 
PARAFFIN 4 1 END 
END conp 
SPHERICAL KND 
1 20 ONEXTERMOD 3 38 NOKXTKRUOD END ZONK 
4.89% GRKEN BLOCKS RKPLECTDD CASE 3 
READ PARAH NPG=600 NUB=YKS l 'DN=YKS END PARAM 
READ GEOM 
CUBOID 1 1 40.64 0 40.64 0 57.658 0 
REFLECTOR 4 8 OR0 3.048 0 5 
RKPLRCTOR 3 2 OR3 0 3 6 
END GSOM 
READ BIAS ID=500 2 7 ID=400 8 12 KND BIAS 
END DATA 
END 



,. .._ 

CM27 
=CSAS25 
4.89% GRSEN BLOCKS H/U-235=146.8 81.1 G U-235/1 
27GROUPNDYO KULTIRSGION 
u-234 1 0 8.5000-7 SND 
U-235 1 0 2.0779-O SND 
U-238 1 0 3.9896-3 BND 
II 1 0 3.0504-2 END 
C 1 0 1.5807-2 END 
0 1 0 1.2859-2 END 
AL 2 1 END 
R20 3 1 END 
PARAWIN 4 1 BND 
KHD COMP 
SPHERICAL END 
1 22 ONEXTBRNOD 3 40 NOEXTERNOD KND %ONE 
4.89% GRSXN BLOCKS REFLECTLO CASE 5 
READ PARAM NPG=600 NUB=YES ?DN=YES KND PARAM 
READ GEOM 
CUBOID 1 1 50.8 0 50.8 0 42.164 O 
REFLECTOR 4 8 OR0 3.048 O 5 
REYLKCTOR 3 2 OR3 O 3 6 
END GEOM 
READ BIAS ID=500 2 7 ID=400 8 12 END BIAS 
END DATA 
END 

CAA28 
=CSAS25 
4.89% GREEN BLOCKS H/U-235=82.7 107. G U-235/1 
27GROUPNDFO BULTIRKGION 
u-234 1 0 1.1300-6 KND 
U-235 1 0 2.7415-4 SND 
U-238 1 0 5.2637-3 KND 
H 1 0 2.2672-2 END 
C 1 0 1.1748-2 BND 
0 1 0 1.6007-2 END 
AL 2 1 END 
HZ0 3 1 KND 
PARAWIN 4 1 END 
KXD cow 
SPBKRICAL END 
1 26 ONXXTBRKOD 3 44 NOEXTKRNOD SND LONE 
a.89s GRKKN BLOCKS RBYLKCTED cAsE 6 
RSAD PARAM NPG=COO NUB=YES FDN=YES SND PARAN 
RSAD GEOB 
CUBOID 1 1 50.8 0 60.96 0 56.134 O 
RSFLKCTOR 4 8 OR0 3.048 O 5 
RB?LBCTOR 3 2 OR3 0 3 6 
END GSOH 
RBAD BIAS ID=500 2 7 ID=400 8 12 END BIAS 
LND DATA 
KND 

Table A. 1 (continued) 

CM26 
=CSAS25 
4.89% GRBBN BLOCKS H/U-235=756.6 22.2 G U-23511 
27GROUPNDPO BULTIREGION 
D-234 1 0 2.3000-7 END 
U-235 1 0 5.6880-5 SND 
U-238 1 0 1.0921-3 END 
H 1 0 4.3035-2 END 
C 1 0 2.2300-2 END 
0 1 0 5.4119-3 END 
AL 2 1 END 
Ii20 3 1 END 
PARAFYIN 4 1 END 
END COBP 
SPHERICAL END 
1 28 ONKXTSRBOD 3 46 NOBXTBRKOD END cnUt 
4.89% GRt---- ------ ^---- “--- “.“_ I 

INN 8LUI;KLi I(P.F*IcL-aY CIIUP * 

READ “I_’ r.mA?l NPG=COO NUB=YSS YDN=YKS END PI 
RBAD GEOl 
CUBO: tD 1 1 71.12 0 60.96 0 51.562 0 
RSFLI BCTOR 4 8 OR0 3.048 O 5 
REPLI LCTOR 3 2 OR3 0 3 6 
END I 2EOM 
READ ~~~ BIAS ID=500 2 7 ID=400 8 12 END BIAS 
END DATA 

cAA29 
=CSAS25 
4.89% GREEN BLOCKS R/U-235= 
27GROUPNDF4 WLTIREGION 
u-234 1 0 3.5000-7 END 
U-235 1 0 8.5320-S BND 
U-238 1 0 1.6381-3 END 
Ii 1 0 4.3010-2 BND 
C 1 0 2.2287-2 BND 
0 1 0 6.9427-3 END 

LRAM 

:504 .I 33 .3 G U-235/1 

iL 2 1 SND 
820 3 1 BND 
PARAFKIN 4 1 END 
SND COMP 
SPBKRICAL SND 
1 29 ONEXTSRBOD 3 47 NOEXTERBOD END LONS 
4.89% GREEN BLOCKS REFLBCTXD CASS 7 
READ PARAN NPG=BOO NUB=YES IDN=YES END P- 
READ GIOW 
CUBOID 1 1 50.8 0 50.8 0 41.148 O 
RSFLSCTOR 4 8 OR0 3.048 0 5 
REILSCTOR 3 2 OR3 0 3 6 
END GEOB 
RBAD BIAS ID=500 2 7 ID=400 8 12 END BIAS 
BND DATA 
BND 



Table A. 1 (continued) 

CM30 
=CSAS25 
4.89% uo212 H/U-235=524 
27GROUPNDFO NULTIRLGION 
SOLNUO2F2 1 869.9 0 1 293 92234 .02 92235 4.89 
92238 95.09 SND 
ss304 2 1 END 
END COUP 
CYLINDRICAL SND 
1 25.4 NOEXTERNOD 2 25.56 NOEXTERNOD NND ZONE 
4.89% UO2F2 20 IN DIAN SS CYL BARE 1 
READ PARAM NPG=600 NUB=YES l 'DN=YES END PARAN 
READ GEON 
CYLINDER 1 1 25.4 38.66 0 
CYLINDER 2 1 25.559 38.66 -.159 
END GEON 
END DATA 
END 

CAA31 
=CSAS25 
4.89% UO2I2 E/U-235=524 
27GROUPNDFO NULTIREGION 
SOLNUOZFZ 1 869.9 0 1 293 92234 .02 92235 4.89 
92238 95.09 SND 
AL 2 1 END 
KND COhP 
CYLINDRICAL SND 
1 25.4 NOEXTERNOD 2 25.56 NOLXTERNOD NND ZONE 
4.89% UO2F2 20X20 IN AL BOX BARS 2 
REM PARM NPG=COO NUB=YES FDN=YES END PARAN 
RNAD GEON 
CUBOID 1 1 4325.25 35.9 0 
CUBOID 2 1 4325.409 35.9 -.I59 
END GSON 
SND DATA 
END 

CM32 
=CSAS25 
4.89% UO2?2 H/U-235=735 
27GROUPNDFO NULTIREGION 
SOLNUOZF2 1 650.1 0 1 293 92234 .02 92235 4.89 
92238 95.09 END 
ss304 2 1 NND 
END COIP 
CYLINDRICAL END 
1 25.4 NOEXTNRNOD 2 25.56 NONXTERNOD END %ONE 
4.89% UO2F2 20 IN DIAN SS CYL BARE 3 
READ PARAN NPG=COO NUB=YES FDN=YES END PARN# 
READ GEON 
CYLINDER 1 1 25.4 54.35 0 
CYLINDNR 2 1 25.559 54.35 -.159 
BND GLOM 
END DATA 
END 

CM33 
=CSAS25 
4.89% UO212 H/U-235=1002 
27GROUPNDPO NULTIRNGION 
SOLNUOIP2 1 491.6 0 1 293 92234 .02 92235 4.89 
92238 95.09 SND 
AL 2 1 END 
END CONP 
SPHSRICAL END 
1 34.6 NOBXTBRNOD 2 34.76 NOEXTERNOD END ZONE 
4.89% UO212 27.3 IN DIAN AL SPHERE BARS 4 
READ PARAH NPG=600 NUB=YES FDN=YES END P- 
READ GEON 
HENISPHE-Z 1 1 34.6 CHORD 30. 
SPHERE 0 1 34.6 
SPHERE 2 1 34.759 
END GEON 
SND DATA 
END 

CM34 
=CSAS25 
4.89% UO212 H/U-235=991 
27GROUPND?O MULTIRNGION 
SOLNUO2P2 1 496.5 0 1 293 92234 .02 92235 4.89 
92238 95.09 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
END COUP 
CYLINDRICAL SND 
1 38.1 NOBXTBRNOD 2 38.26 NOEXTERPIOD END ZONE 
4.89% UO2F2 30 IN DIAN SS CYL BARE 5 
READ P- NPG=BOO NUB=YLS FDN=YNS END PARAM 
READ GEON 
CYLINDER 1 1 38.1 44.75 0 
CYLINDER 2 1 38.259 44.75 -.I59 
CUBOID 0 1 4360.96 44.75 -.159 
REFLECTOR 3 1 5RO 2.54 1 
END GNON 
END DATA 
END 
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Table A.2. Table 2 input data 

CAB01 
=CSAS25 
CASE EBJ.1 U(3.851 15 0 7.2”/0”/0”/77.SCH, SQUARE 
27GROUPNDPO INFHOMEDIUM 

' U(3.85) METAL 
U-235 1 0. 1.86433-3 END 
U-238 1 0. 4.59713-2 END 

' PULL DENSITY WATER MODERATOR/REPLECTOR 
H20 2 1.0 END 

' FIR TIHBBR BODEL 
C 3 .o. 1.068021-2 END 
H 3 0. 2.21713E-2 END 
0 3 0. 1.108503-2 BND 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLBSS STEEL LINING FOR TANK 
ss304 5 1.0 END 

END COBP 
CASE EBJ.1 U(3.85) 15 6 7.2"/0"/0"/77.SCR, SQUARE 
READ PARU 
NPG=COO PLT=NO PDN=YBS NUB=YES TME=SO TBA=2 
END PARB 
READ GEOH 

UNIT 1 
COR=* FIR TIMBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
CO"=* WATER GAP 3.5" X 72" X 7.25" BETWEEN TTBBERS * 
CUBOID 2 1 182.98 0. 8.89 0. 18.415 0. 

UNIT 3 
COB=* ARRAY OF TIHBERS 72" X 72" X 7.25" * 
ARRAY 1 3*0.0 
REPLICATE 2 1 2R0. 2R0.3175 2R0. 1 

UNIT 4 
COI=* SECTION OF STEBL GRATING l 

CUBOID 4 1 2.778125 .238125 . 396975 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
COB=* ARRAY OF STBXL GRATING * 
ARRAY 2 3*0.0 
REPLICATE 2 1 4R0.9525 2RO.O 1 

UNIT 6 
COB=* U(3.85) ANNULUS WITH INSERT * 
CYLINDER 1 1 3.175 76.2 0. 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 439.144 76.2 0. 

UNIT 7 
CON=* WATER CUBOID TO COMPLETE ANNUL1 ARRAY * 
CUBOID 2 1 4P9.144 76.2 0. 

UNIT 8 
COH=* ARRAY OF 15 ANNUL1 WITH U(3.85) INSERTS l 

ARRAY 3 3*0.0 
REPLICATE 2 1 OR54.864 1.6 0. 1 

CORE 4 1 -91.44 -91.44 0. 
REPLICATE 2 1 4R30.48 2R0. 1 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5RO.O 2.54 1 
END GEOR 
READ ARRAY 
ARA=l NUX=l NUY=l3 NUS=l 
FILL 1 2 542 1 END FILL 
ARA=2 NUX=CO NUY=20 NUI=l 
FILL PO END FILL 
ARA=3 NUX=4 NUY=Y NUS=l 
LOOP 6 1 4 1 1 4 1 1 1 1 

7 441 1 1 1 1 1 1 END LOOP 
GBL=O 
ARA=4 NUX=l NUY=l NUS=3 
FILL 3 5 8 END FILL 
END ARRAY 
READ START 
XSIl=-36.576 XSP=36.576 YSM=-36.576 YSP=36.576 ZSR=21.59 ISP=97.79 
END START 
READ PLOT 

TTL="PLAN VIEW l/6 SCALE UP CORE, S=RIDLBVBL OF ANNULI/INSERTS" 
XUL=-91.44 YUL=91.44 SUL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=-1 . DLX=l.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW l/6 SCALE OF CORE, S=HIDLEVEL OF GRATING” 
XUL=-91.44 YUL=91.44 SUL=20.0025 
XLR=S1.44 YLR=-91.44 SLR=20.0025 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW l/6 SCALE OP CORE, S=MIDLEVEL OF FIR TIMBERS" 
XUL=-91.44 YUL=Sl.OO SUL=9.2075 
XLR=91.44 YLR=-91.44 SLR=9.2075 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW l/10 SCALE OF I lOCKUP, S=MIDLEVBL OF U UNITS" 
XUL=-121.92 YUL=121.92 SUL=59.69 
XLR=l21.92 YLR=-121.92 SLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL="PLAN VIEW 2X SCALE OF SINGLE U UNIT, S=BIDLEVBL OF UNIT" 
XUL=O. YUL=lS.288 SUL=59.69 
XLR=lS.288 YLR=O. SLR=59.69 
UAX=l. VDN=-1. DLX=0.127 NCH=* U.WGSC* END 

TTL="CROSS SECTION OP CORE l/6 SCALB.Y=9.144” 
XUL=-91.44 YUL=9.144 SUL=lO2. 
XLR=91.44 YLR=9.144 SLR=O. 
UAx=l. WDN=-I. DLX=1.524 NCH=* U.WGSC* SND 



Table A.2 (continued) 

TTL=“CROSS SECTION OF IOCICUP l/10 SCALE,Y=9.144” 
XUL=-121.92 YUL=9.144 SUL=105. 
XLR=121.92 YLR=9.144 SLR=-65. 
UAX=l. WDN=-1. DLX=2.54 NCH=* U.WGSC* BND 

%;CR;;;=;ECTION OF GRATING/FIR TIHBBRS, PULL SCALB" 
. SUL=24.13 

XLR=25.4 YLR=O. ZLR=-3.0 
UAx=l. WDN=-1. DLX=.254 NCH=* U.WGSC* LND 

TTL="PLAN VIBW OF GRATING THRU TIBBARS, FULL SCALB" 
XUL=O. YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ELR=21.193 
UAx=l. VDN=-1. DLX=.254 NCH=* U.WGSC* BND 

TTL="PLAN VIEW OF GRATING 9 GRATING IIIDLBVBL, ?ULL SCALB" 
XUL=O. YUL=25.4 SUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCR=* U.WGSC* BND 

TTL="PLAN VIBW OF TIREBRS B TIblBSR UIDLBVBL. FULL SCALB" 
XUL=O. YUL=25.4 LUL=9.2075- 
XLR=25.4 YLR=-25.4 SLR=9.2075 
UAx=l. VDN=-1. DLX=.254 NCR=* U.WGSC* SND 
END PLOT 
END DATA 
END 

CAB02 
=CSAS25 
CASE BBJ.IX ( U(3.85) 11 (t 7.2"/0"/0.75"/72.4CM. SQUARB) 
27GROUPNDP4 INPHONHBDIUI'l 

' U13.85) NETAL 
U-235 1 0. 1.8643x-3 END 
U-238 1 0. 4.5971X-2 END 

' FULL DENSITY WATBR NODBRATOR/RBFLBCTOR 
H20 2 1.0 END 

' FIR TIMBER PIODBL 
C 3 0. l.O6802B-2 END 
H 2.21713X5-2 END 
0 : i: 1.10850%2 END 

’ STEEL FOR GRATING, TANX WALLS AND FLOOR 
CARBONSTBBL 4 1.0 END 

' STAINLBSS STBBL LINING FOR TANB 
ss304 5 1.0 END 

END COEIP 
CASE EBJ.ZX RESTART KBJ.2 9 GBNBRATTON t 11 
READ PARU 
NPG=COO PLT=NO NUB=YLS FDN=YBS THB=90 TBA=2 
END PARN 
READ GBOI 

UNIT 1 
COH=* FIR TINBBR 7.25" X 72" X 7.25" t 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
COB=* WATBR GAP 3.5” X 72" X 7.25" BETWEBN TIHBERS * 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
COB=* ARRAY OF TIMBERS 72" X 72" X 7.25" PLUS 12" HZ0 
ARRAY 1 3*0.0 

* 
REPLICATE 2 1 2R0. 2R0.3175 2R0. 1 
REPLICATE 2 1 4R30.48 2R0. 1 

UNIT 4 
COH=* SECTION OF STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
CON=* ARRAY OF STEEL GRATING PLUS 12" H20 * 
ARRAY 2 380.0 
REPLICATE 2 1 4R0.9525 2RO.O 1 
REPLICATE 2 1 4R30.48 2R0.0 1 

UNIT 6 
CON=* Uf3.85) ANNULUS WITH INSBRT (72.4 CM HI * 
CYLINDER 1 1 3.175 72.4 0. 
CYLINDER 2 1 3.302 72.4 0. 
CYLINDER 1 1 9.144 72.4 0. 
CUBOID 2 1 4P10.0965 72.4 0. 

UNIT 7 
COB=* WATER CUB020 TO COUPLETS ANNUL1 ARRAY (72.4 CI HI * 
CUBOID 2 1 4110.0965 72.9 0. 

UNIT 8 
CON=* ARRAY OF 11 ANNUL1 WITH U0.85) INSBRTS (72.4 CM II) t 
ARRAY 3 3*0.0 
REPLICATE 2 1 4R51.054 2R0. 1 
REPLICATE 2 1 4R30.48 2RO.O 1 

UNIT 9 
COM=* U(3.85) ANNULUS WITH INSERT (3.8 CB H> * 
CYLINDER 1 1 3.175 3.8 0. 
CYLINDER 0 1 3.302 3.8 0. 
CYLINDER 1 1 9.144 3.8 0. 
CUBOID 0 1 4P10.0965 3.8 0. 

UNIT 10 
CON=* VOID CUBOID TO COMPLETE ANNUL1 ARRAY (3.8 CM HI * 
CUBOID 0 1 4310.0965 3.8 0. 

UNIT 11 
COB=* ARRAY OF 11 ANNUL1 WITH UO.85) INSERTS (3.8 CM H) * 
ARRAY 4 3*0.0 
REPLICATE 0 1 4R51.054 2RO.O 1 
REPLICATE 0 1 4R30.48 2RO.O 1 

? 
t; 



Table A.2 (continued) 

CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5R0.0 2.54 1 
END GEOM 
READ ARRAY 
ARA=l NUX=l NUY=l3 NUz=l 
FILL 1 2 5Q2 1 END FILL 
ARA=2 NUX=60 NUY=IO NUz=l 
FILL P4 END FILL 
ARA=3 NUX=Q NUY=Q NUz=l 
LOOP 6 1 a 1 1 4 1 1 1 1 

7 141 1 1 1 1 1 1 
7 441 2 2 1 1 1 1 END LOOP 

ARA=Q NUX=Q NUY=Q NUz=l 
LOOP 9 1 4 1 1 4 1 1 1 1 

10 1 4 1 1 1 1 1 1 1 
10 au1 221 1 1 1 END LOOP 

GBL=5. 
ARA=5 NUX=l NUY=l NUz=U 
FILL 3 5 8 11 END FILL 
END ARRAY 
READ START 
NST=B 
LNU=200 TFX= 10.0965 TPY= 10.0965 TPz=59.69 
LNU=QOO TPX=-10.0965 TFY= 10.0965 TFZ=59.69 
LNU=470 TFX= 10.0965 TPY=-10.0965 TPz=59.69 
LNU=540 TPX=-10.0965 TPY=-10.0965 TFz=59.59 
LNU=BlO TFX=-40.3856 TPY=-10.0965 TPZ=59.69 
LNU=680 TFX=-40.3856 TPY= 10.0965 TPZ=59.69 
LNU=750 TPX=-40.3856 TFY= 40.3856 TFd=59.69 
LNU=820 TPX=-10.0965 TPY= 40.3856 TFz=59.69 
LNU=890 TFX= 10.0965 TPY= 40.3856 TFz=59.69 
LNU=960 TFX= 40.3856 TFY= 40.3856 TPZ=59.69 
LNU=lOOO TFX= 40.3856 TFY= 10.0965 TPZ=59.69 
END START 
READ PLOT 

TTL=“PLAN VIEW l/6 SCALE OF PALLET. Z=tlIDLLVEL OF ANNULI/INSBRTS” 
xuL=-91.44 YUL=91.44 zUL=59.69 
XLR=91.‘,4 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=- 1. DLX=l.524 NCH=* U.WGSC* END 

TTL=“PLAN VIEW l/6 SCALE OF PALLET, Z=HIDLEVEL OF GRATING” 
xuL=-91.44 YUL=91.44 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAX=l. VDN=-1. DLX=l.524 NC%* U.WGSC* END 

TTL=“PLAN VIEW l/6 SCALE OF PALLET, z=IIDLEVEL OF FIR TIMBERS” 
xuL=-91.44 ruL=91.44 zuL=9.2075 
XLR=Pl.QQ YLR=-91.44 ZLR=9.2075 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGSC* END 

TTL=“PLAN VIEW l/l0 SCALE OF MOCKUP, Z=IIDLEVEL OF U UNITS” 
XUL=-137. YUL=137. ZUL=59.69 
XLR=l37. YLR=-137. zLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL=“PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z=MIDLEVEL OF UNIT” 
XUL=O. YUL=20.193 zUL=59.69 
XLR=20.193 YLR=O. ZLR=59.69 
UAXs,. VDN=-1. DLX=0.127 NCH=+ U.WGSC* END 

TTL=“CROSS SECTION OF PALLET l/6 SCALE,Y=10.0965” 
xuL=-91.49 YUL=10.0965 ZUL=113. 
XLR=91.44 YLR=l0.0965 ZLR=-18. 
UAx=l. WDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL=“CROSS SECTION OF MOCKUP l/10 SCALE,Y=10.0965” 
XUL=-137. YUL=lO.O965 ZUL=113. 
XLR=l37. YLR=l0.0965 ZLR=-18. 
UAx=l . WDN=- 1. DLX=2.54 NCH=* U.WGSC* END 

TTL=“CROSS SECTION OF FLOOR/GRATING/FIR TIHBERS, FULL SCALE” 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. zLR=-5.4 
UAx=l. WDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL=“PLAN VIEW OF GRATING THRU TIEBARS. FULL SCALE” 
XUL=O . YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL=“PLAN VIEW OF GRATING 9 GRATING @lIDLEVEL, FULL SCALE” 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL=“PLAN VIEW OF TIMBERS 9 TIMBER HIDLEVEL. FULL SCALE” 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR39.2075 
UAx=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL=“CROSS SECTION AT TOP OF UNITS, 2X SCALE” 
XUL=O . YUL=lO.O965 zUL=105. 
XLR=12.7 YLR=10.0965 ZLR=90. 
UAx=l. WDN=-1. DLX=.127 NCH=* U.WGSC* END 
END PLOT 
END DATA 
END 



Table A.2 (continued) 

CAB03 
=CSAS25 
CASE EBJ.3X ( U(3.85) 24 8 7.2"/0'/1.5"/75.OCl¶. SQUARE) 
27GROUPNDFQ INFHO~EDIIRI 

UNIT 7 . 
COM=* WATER CUBOID TO COWPLETE ANNUL1 ARRAY (75.0 CM E7 t 
CUBOID 2 1 4311.049 75.0 0. 

' U(3.85) METAL 
U-235 1 0. 1.86431-3 END 
U-238 1 0. 4.5971E-2 END 

' FULL D8NSITY WATKR I ' IODERATOR/REFLSCTOR 
B20 2 1.0 END 

' FIR TIMBER HODEL ' 
C 3 0. 1.06802%2 END 

2,.21713E-2 END H 
0 1.108501-2 END 

UNIT 8 
con=* ARRAY or 24 ANNuLI WITH 17~3.85) INSXRTS (75.0 CE 8) t 
ARRAY 3 3*0.0 
REPLICATE 2 1 QR36.195 2RO. 1 
REPLICATE 2 1 QR30.48 2R0.0 1 

UNIT 9 
con=* u(3.85) ANNuLus WITH INSERT (1.2 cw HI * 
CYLINDBR 1 1 3.175 1.2 0. 
CYLINDER 0 1 3.302 1.2 0. 
CYLINDER 1 1 9.144 1.2 0. 
CUBOID 0 1 4311.049 1.2 0. 

' STEEL FOR GRATXNG. TANE WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANE 
ss304 5 1.0 END 

UNIT 10 
con=* VOID 
CUBOID 0 1 

UNIT 11 

CUBOID TO COFIPLETE ANNUL1 ARRAY (1.2 CM HI * 
4311.049 1.2 0. 

KND COllP 
CASE EBJ.3X 
READ PARM 
NPG=600 NUB=YES PLT=NO FDN=YES THE=90 TEA=2 
END PARtl 
READ GEOM 

con=* ARRAY or 24 ANNuLI WITH U(3.851 INSERTS cl.2 in H) * 
ARRAY 4 3aO.O 
REPLICATE 0 1 QR36.195 2RO.O 1 
REPLICATE 0 1 41130.48 2R0.0 1 

UNIT 1 
COH=* FIR TIMBLR 7.25" X 72' X 7.25" 8 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
con=* WATER GAP 3.5" x 72" x 7.25" BETWIEN T*nBmts * 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
COH=* ARRAY OF TIMBERS 72" X 72" X 7.25" PLUS 12" H20 l 
ARRAY 1 3*0.0 
REPLICATE 2 1 2R0. 280.3175 2RO. 1 
REPLICATE 2 1 4130.48 2R0. 1 

UNIT 4 
con=* smrxoN or STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 . 396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
Colt=* ARRAY OF STEEL GRATING PLUS 12" H20 l 
ARRAY 2 380.0 
REPLICATE 2 l 4310.9525 2R0.0 1 
REPLICATE 2 1 4R30.48 2R0.0 1 

UNIT 6 
Con=* U(3.85) ANNULUS WITH INSERT (75.0 CFI H1 t 
CYLINDER 1 1 3.175 75.0 0. 
CYLINDER 2 1 3.302 75.0 0. 
CYLINDER 1 1 9.144 75.0 0. 
CUBOID 2 1 4311.049 75.0 0. 

CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5R0.0 2.54 1 
END GE08 
READ ARRAY 
ARA=l NUX=l NUY=13 NUZ=l 
FILL 1 2 592 1 END FILL 
ARA=2 NUX=BO NUY=20 NUZ=l 
FILL F4 END FILL 
ARA=3 NUX=5 NUY=5 NUZ=l 
LOOP 6 151 151 111 

7 551 111 1 1 1 END LOOP 
ARA=Q NUX=5 NUY=5 NUZ=l 
LOOP 9 151 151 111 

10 551 111 1 1 1 END LOOP 
GBL=5 
ARA=5 NUX=l NUY=l NUZ=Q 
FILL 3 5 8 11 END FILL 
END ARRAY 
READ START 
NST=l 
xsn=-55.245 xsP=55.245 rsn=-55.245 rsP=55.245 zsn=21.59 zsP=97.79 
END START 
READ PLOT 

TTL="PLAN VIEW l/6 SCALE OF PALLET, Z=HIDLEVEL OF ANNULI/INSERTS" 
XUL=-91.44 YUL=91.44 ZUL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=+ U.WGSC* END 

TTL="PLAN VIEW l/6 SCALE OF PALLET, Z=IIDLEVEL OF GRATING" 
XUL=-91.44 YUL=91.49 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
w&x=1. VDN=-1. DLX=1.524 NCH=+ U.WGSC+ END 

? 
s 



Table A.2 (continued) 

TTL="PLAN VIEW l/6 SCALE OF PALLET, Z=EIDLEVEL OF FIR TIMBERS" 
xuL=-91.44 yuL=91.44 ZuL=9.2075 
XLR=91.44 YLR=-91.44 ZLR=9.2075 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

CAB07 
=CSAS25 
CASE EBJ.a U(3.85) 16 0 7.2"/0"/0.25"/79.3CE, TRIANGULAR 
27GROUPNDF4 INPHONEEDIUE 

TTL="PLAB VIEW l/10 SCALE OF EOCKUP, Z=HIDLEVEL OF U UNITS" 
XUL=-137. YUL=137. ZUL=59.69 
XLR=137. YLR=-137. ZLR=59.69 
UAx=l. VDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL="PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z=IIXDLEVEL OF UNIT" 
xuL=-11.049 ruL=ll.o49 ZUL=59.69 
XLR=11.049 YLR=-11.049 ZLR=59.69 
UAx==l. VDN=-1. DLX=O.l27 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF PALLET l/6 SCALE,Y=O.O" 
xuL=-91.94 YUL=O.O zu~=113. 
xrdk91.44 YLR=O.O ZLR=-18. 
UAx=l. WDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF NOCKUP l/10 SCALE,Y=O.O" 
XUL=-137. YUL=O.O ZUL=l13. 
XLR=l37. YLR=O.O ZLR=-18. 
UAx=l. WDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF FLOOR/GRATING/FIR TIEBERS, FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLRz25.4 YLR=O. ZLR=-5.4 
UAx=l. WDN=-1. DLX=.254 NCW=+ U.WGSC+ END 

' U(3.85) METAL 
U-235 1 0. 1.8643E-3 END 
U-238 1 0. 4.5971E-2 END 

' FULL DENSITY WATER EODERATOR/REFLECTOR 
H20 2 1.0 END 

' FIR TIEBER MODEL 
C 3 0. l.O6802E-2 END 
H 3 0. 2.21713E-2 END 
0 3 0. 1.108503-2 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANK 
ss304 5 1.0 END 

END COEP 
CASE EBJ.4 U(3.85) 16 0 7.2"/0"/0.25"/79.3CPI, TRIANGULAR 
READ PARE 
TBA=3 NPG=600 NUB=YES PLT=NO FDN=YES TEE=90 
END PARE 
READ GEOE 

TTL="PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

UNIT 1 
CO"=+ FIR TIMBER 7.25" X 72" X 7.25" l 

CUBOID 3 1 182.88 0. 18.415 0. 18.415 0 

UNIT 2 
TTL="PLAN VIEW OF GRATING 0 GRATING EIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAx=l. VDN=-1. DLX=.254 NCH=* U.WGSC+ END 

TIEBERS * 

TTL="PLAN VIEW OF TIEBERS 0 TIEBER MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-1. DLX=.254 NCH=+ U.WGSC* END 

TTL="CROSS SECTION AT TOP OF UNITS. 2X SCALE" 
XUL=-11.049 YUL=O. zu~=105. 
XLR=11.049 YLR=O. ZLR=90. 
UAx=l. WDN=-1. ~~x=.127 NCH=* U.WGSC* END 
END PLOT 
END DATA 
END 

COH=* WATER GAP 3.5" X 72" X 7.25" BETWEEN 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
CO&* ARRAY OF TIEBERS 72" X 72" X 7.25" * 
ARRAY 1 3*0.0 
REPLICATE 2 1 2R0. 2R0.3175 2R0. 1 

UNIT 4 
COH=* SECTYON OF STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 . 396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID a 1 3.01625 0. a.524375 -4.524375 3.175 0. 

UNIT 5 
CON=+ ARRAY OF STEEL GRATING l 

ARRAY 2 3*0.0 
REPLICATE 2 1 4R0.9525 2RO.O 1 

UNIT 6 
COM=* U(3.851 ANNULUS WITH INSERT l 

CYLINDER 1 1 3.175 76.2 0. 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 



Table A.2 (continued) 

UNIT 7 
Cot,=* ARRAY OF 16 ANNULI WITH U(3.85) INSERTS * 
CUBOID 2 1 aP91.44 79.3 0. 
HOLE 6 0.0 0.0 0.0 
HOLE 6 -18.923 
HOLE 6 -9.4615 
HOLE 6 9.4615 
HOLE 6 18.923 
HOLE 6 9.4615 
HOLE 6 -9.4615 
HOLE 6 -28.3845 
HOLE 6 -18.923 
HOLE 6 0.0 
HOLE 6 28.3845 
HOLE 6 37.846 
HOLE 6 28.3845 
HOLE 6 0.0 
HOLE 6 -18.923 
HOLE 6 -28.3845 

0.0 0.0 
16.3878 0.0 
16.3878 0.0 

0.0 0.0 
-16.3878 0.0 
-16.3878 0.0 

16.3878 0.0 
32.7756 0.0 
32.7756 0.0 
16.3878 0.0 

0.0 0.0 
-16.3878 0.0 
-32.7756 0.0 
-32.7756 0.0 
-16.3878 0.0 

CORE 3 1 -91.44 -91.44 0. 
REPLICATE 2 1 QR30.48 2R0. 1 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5RO.O 2.54 1 
END GEOE 
READ ARRAY 
ARA=l NUX=l NUY=13 NUZ=l 
FILL 1 2 5Q2 1 END FILL 
ARA=2 NUX=60 NUY=20 NUZ=l 
FILL F4 END FILL 
GBL=3 
ARA=3 NUX=l NUY=l NUZ=3 
FILL 3 5 7 END FILL 
END ARRAY 
READ START 
NST=l 
X81-37.5285 XSP=a6.99 
ySE=-41.9196 YSP=Ql.9196 zsn= 21.59 ZSP=97.79 
END START 
REM PLOT 

TTL="PLAN VIEW l/6 SCALE OF CORE, Z=PIIDLEVEL OF ANNULI/INSERTS" 
xuL=-91.44 YUL=91.44 ZUL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAx=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW l/6 SCALE OF CORE, Z=XIDLEVEL OF GRATING" 
xuL=-91.44 YUL=91.44 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAx=l. VDN=-1. DLX-1.524 NCH=+ U.WGSC* END 

TTL="PLAN VIEW l/6 SCALE OF CORE, Z=IIDLEVEL OF FIR TIXBERS" 
xuL=-91.44 YuL=91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.44 ZLR=9.2075 
UAx=l. VDN=-1. DLX=l.524 NCH=* U.WGSC* END 

TTL="PLAE VIEW l/10 SCALE OF XOCKUP, Z=NIDLEVEL OF U UNITS" 
xuL=-121.92 YUL=121.92 ZUL=59.69 
XLR=l21.92 YLR=-121.92 ZLR=59.69 
UAx=l. VDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL="PLAN VIEW FULL SCALE OF SINGLE U UNIT, Z=XIDLEVEL OF UNIT" 
XUL=-16.75 YUL=16.75 ZUL=59.69 
XLR=l6.75 YLR=-16.75 ZLR=59.69 
UAx=l. VDN=-1. DLX=0.254 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF CORE l/6 SCALE,Y=O.O" 
xuL=-91.44 YUL=O.O zu~=102. 
XLR=91.44 YLR=O.O ZLR=O. 
UAX=l. WDN=-1. DLX=l.524 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF EOCKUP l/l0 SCALE,Y=O.O" 
XUL=-121.92 YUL=O.O ZUL=105. 
XLR=l21.92 YLR=O.O ZLR=-65. 
UAx=l. WDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF GRATING/FIR TIEBERS, FULL SCALE" 
XUL=O. YUL=O. ZUL=2a.13 
XLR=25.4 YLR=O. ZLR=-3.0 
UAx=l. WDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF GRATING 0 GRATING MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAx=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF TIMBERS @ TIMBER @lIDLEVEL. FULL SCALE" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAx=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 
END PLOT 
END DATA 
END 

? 
5; 



Table A.2 (continued) 

CAB08 
=CSAS25 
CASE EBJ.SX ( Ul3.851 7 9 7.2"/0"/1.0"/53.1CH. TRIANGULAR) 
27GROUPNDFQ INFHOMEDIUM 

' U(3.85) HETAL 
U-235 1 0. 1.8643E-3 END 
U-238 1 0. 4.5971E-2 END 

' FULL DENSITY WATER HODERATOR/REFLECTOR 
HZ0 2 1.0 END 

' FIR TIEBER WODEL 
C 3 0. 1.068021-2 END 
H 3 0. 2.217133-2 END 
0 3 0. 1.108503-2 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANE 
ss304 5 1.0 END 

END COEP 
CASE EBJ.5X 
READ PARE 
TBA=3 NPG=600 NUB=YES PLT=NO FDN=YLS THE=90 
END PARM 
READ GEOl 

UNIT 1 
COH=* FIR TIHBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
COB=* WATER GAP 3.5" X 72" X 7.25" BKTWEEN TIMBERS l 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
CON=* ARRAY OF TII'IBERS 72" X 72" X 7.25" * 
ARRAY 1 380.0 
REPLICATE 2 1 2R0. 280.3175 2R0. 1 
REPLICATE 2 1 4130.48 2RO.O 1 

UNIT a 
COM=* SECTION OF STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 . 396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -a.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
Con=* ARRAY OF STEEL GRATING l 
ARRAY 2 3*0.0 
REPLICATE 2 1 QR0.9525 2RO.O 1 
REPLICATE 2 1 4830.48 2RO.O 1 

UNIT 6 
Con=* U(3.85) UNIT, FLOODED, H=l.905, LEVELS 1 AND 3 l 
CYLINDER 1 1 3.175 1.905 0. 

UNIT 7 
COl'l=+ ARRAY OF 7 UNITS, FLOODED, H=1.905, LEVELS 1 AND 3 * 
CUBOID 3 1 QP91.44 1.905 0. 
HOLE 6 0.0 0.0 0.0 
HOLE 6 -20.828 0.0 0.0 
HOLE 6 -10.414 18.037577 0.0 
HOLE 6 10.414 18.037577 0.0 
HOLE 6 20.828 0.0 0.0 
HOLE 6 10.414 -18.037577 0.0 
HOLS 6 -10.414 -18.037577 0.0 
REPLICATE 2 1 4R30.48 2RO.O 1 

UNIT 8 
con=* 1~13.85) UNIT, FLOODED, H=35.2425, LEVEL 2 * 
CYLINDER 1 1 3.175 35.2425 0. 
CYLINDER 2 1 3.302 35.2425 0. 
CYLINDER 1 1 9.144 35.2425 0. - 

UNIT 9 
COW=* ARRAY OF 7 UNITS, FLOODED, H=35.2425, LEVEL 
CUBOID 2 1 QP91.44 35.2425 0. 
HOLE 8 0.0 0.0 
HOLE 8 -20.828 0.0 i:: 
HOLE 8 -10.414 18.037577 0.0 
HOLE 8 lo.414 18.037577 0.0 
HOLK 8 20.828 0.0 0.0 
HOLE 8 10.414 -18.037577 0.0 
HOLE 8 -10.414 -18.037577 0.0 
REPLICATE 2 1 QR30.48 2RO.O 1 

UNIT 10 
con=* U(3.85) UNIT, FLOODED, ~=14.0475, LEVEL 4 * 
CYLINDER 1 1 3.175 14.0475 0. 
CYLINDER 2 1 3.302 14.0475 0. 
CYLINDKR 1 1 9.144 14.0475 0. 

UNIT 11 
CO%* ARRAY OF 7 UNITS, FLOODED, H=lU.0475, LEVEL 
CUBOID 2 1 4P91.44 14.0475 0. 
HOLE 10 0.0 0.0 0.0 
HOLE 10 -20.828 0.0 
HOLE 10 -10.414 18.037577 ::i 
HOLE 10 10.414 18.037577 0.0 
HOLE 10 20.828 0.0 0.0 
HOLE 10 10.414 -18.037577 0.0 
HOLE 10 -lo:414 -18.037577 0.0 
REPLICATE 2'1 QR30.48 2RO.O 1 

UNIT 12 
COH=* U0.85) UNIT, DRY, H=l1.9875, LEVEL 5 Z 
CYLINDER 1 1 3.175 11.9875 0. 
CYLINDER 0 1 3.302 11.9875 0. 
CYLINDER 1 1 9.144 11.9875 0. 

2* 

a * 

CYLINDER 2 1 3.302 1.905 0. 
CYLINDER 1 1 9.144 1.905 0. 



Table A.2 (continued) 

UNIT 13 
COM=* ARRAY OF 7 UNITS, DRY, H=ll.9875, LEVEL 5 * 
CUBOID 0 1 4P91.44 11.9875 0. 
HOLE 12 0.0 0.0 
HOLE 12 -20.828 0.0 i-i 
HOLE 12 -10.414 18.037577 0:o 
HOLE 12 10.414 18.037577 0.0 
HOLE 12 20.828 
HOLE 12 10.414 -1z37577 o”*o” 
HOLE 12 -10.414 -18.037577 0:O 
REPLICATE 0 1 4830.48 2R0.0 1 

UNIT 14 
COI=* U(3.85) UNIT, DRY. H=1.905, LEVEL 6 * 
CYLINDKR 1 1 3.175 1.905 0. 
CYLINDER 0 1 3.302 1.905 0. 
CYLINDER 1 1 9.144 1.905 0. 

UNIT 15 
COI=* ARRAY OF 7 UNITS. DRY. H=l.905, LEVEL 6 * 
CUBOID 3 1 4P91.44 1.905 0. 
HOLE 14 0.0 0.0 0.0 
HOLE 14 -20.828 
HOLE 14 -10.414 1:::37577 zi 
HOLE 14 10.414 18.037577 0.0 
HOLE 14 20.828 
HOLE 14 10.414 z37577 o”*: 
HOLE 14 -10.414 -18.037577 0:O 
REPLICATE 0 1 4R30.48 2R0.0 1 

UNIT 16 
COH=* U(3.85) UNIT, DRY, H=9.2075, LEVEL 7 * 
CYLINDER 1 1 3.175 9.2075 0. 
CYLINDER 0 1 3.302 9.2075 0. 
CYLINDER 1 1 9.144 9.2075 0. 

UNIT 17 
COH=* ARRAY OF 7 UNITS, DRY, H=9.2075, LEVEL 
CUBOID 0 1 UP91.44 9.2075 0. 
HOLE 16 0.0 0.0 0.0 
HOLB 16 -20.828 0.0 0.0 
HOLE 16 -10.414 18.037577 0.0 
HOLE 16 10.414 18.037577 0.0 
HOLE 16 20.828 0.0 0.0 
HOLE 16 10.414 -18.037577 0.0 
HOLE 16 -10.414 -18.037577 0.0 
REPLICATK 0 1 UR30.48 2R0.0 1 

CORE 3 1 -121.92 -121.92 0. 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5RO.O 2.54 1 
END GEOM 
READ ARRAY 
ARA=l NUX=l NUY=l3 NUS=l 
FILL 1 2 592 1 END FILL 
ARA=2 NUX=BO NUY=IO NUS=l 
FILL P4 END FILL 
GBL=3 
ARA=3 NUX=l NUY=l NUS=9 
FILL 3 5 7 9 7 11 13 15 17 END FILL 
END ARRAY 

7t 

READ START 
NST=l 
XSM=-20.828 XSP=20.828 
YSM=-20.828 YSP=20.828 
zsn= 21.59 SSP=74.69 
END START 
READ PLOT 

TTL=‘PLAN VIEW l/6 SCALE OF CORE. S=MIDLEVEL 
XUL=-100. YUL=lOO. EUL=59.69 
XLR=lOO. YLR=-100. ELR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC+ KND 

TTL=“PLAN VIKW l/6 SCALE OF CORE, Z=IIDLLVEL 
XUL=-100. YUL=lOO. SUL=20.0025 
XLR=lOO. YLR=-100. SLR=20.0025 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGSC* END 

TTL=“PLAN VIEW l/6 SCALE OF CORE, S=ItIDLEVEL 
XUL=-100. YUL=lOO. ZUL=9.2075 
XLR=lOO. YLR=-100. SLR=9.2075 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGSC* END 

OF ANNULI/INSERTS” 

OF GRATING” 

OF FIR TIIBi3RS’ 

TTL=“PLAN VIEW l/l0 SCALE OF IIOCKUP, Z=MIDLEVEL OF U UNITS” 
XUL=-130. YUL=l30. SUL=59.69 
XLR=l30. YLR=-130. SLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=+ U.WGSC* END 

TTL=“PLAN VIEW, FULL SCALE AT CENTER OF ARRAY, S=XIDLEVEL ” 
XUL=-16.75 YUL=l6.75 SUL=59.69 
XLR=16.75 YLR=-16.75 SLR=59.69 
UAX=l. VDN=- 1 . DLX=O.254 NCH=* 

TTL="CROSS SECTION OF CORE l/6 
XUL=-100. YUL=O.O SUL=102. 
XLR=lOO. YLR=O.O SLR=O. 
UAX=l. WDN=-1. DLX=1.524 NCH=* 

U.WGSC* END 

SCALE,Y=O.O” 

U.WGSC* END 

TTL=“CROSS SECTION OF HOCKUP l/l0 SCALE,Y=O.O” 
XUL=-130. YUL=O.O SUL=lO5. 
XLR=l30. YLR=O.O SLR=-65. 
UAX=l. WDN=-1. DLX=2.54 NCN=* U.WGSC* END 

TTL=‘CROSS SECTION OF GRATING/FIR TIMBERS, FULL SCALE” 
XUL=O. YUL=O. SUL=24.13 
XLR=25.4 YLR=O. SLR=-5.0 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGSC+ END 

TTL=“PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE" 
XUL=O. YUL=25.4 EUL=21.193 
XLR=25.4 YLR=O. SLR=21.193 
UAX=l. VDN=- 1 . DLX=.254 NCH=* U.WGSC* END 

TTL=“PLAN VIEW OF GRATING 9 GRATING MIDLEVEL, FULL SCALE” 
XUL=O. YUL=25.4 SUL=20.0025 
XLR=25.4 YLR=O. SLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL=“PLAN VIEW OF TIMBERS 9 TIMBER HIDLEVEL, FULL SCALE” 
XUL=O. YUL=25.4 SUL=9.2075 
XLR=25.4 YLR=-~~.U SLR=9.2075 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 



Table A.2 (continued) 

TTL=“CRGSS SBCTION OP CENTRAL UNIT, 2X SCALE" 
XUL=O.O YuL=o.o SUL=lO2. 
XLIb15.24 YLR=O.O SLR=-5. 
UAX=l. WDN=-1. ~LX=0.127 NCH=* U.WGSC* END 

BND PLOT 
END DATA 
END 

CA809 
=CSAS25 
CASE BBJ.6X t Ut(3.85) 22 9 7.2”/0”/2.35”/77.2CH. TRIANGULAR) 
27GROUPNDP4 INPHOBBEDIUPI 

’ U(3.851 METAL 
U-235 1 0. 1.86433-3 BND 
U-238 1 0. 4.5971E-2 END 

’ FULL DENSITY WATBR HODBRATOR/RBPLBCTOR 
x20 2 1.0 END 

’ FIR TIMBER HODBL 
C 3 0. l.O6802B-2 END 
Ii 3 0. 2.217131-2 BND 
0 3 0. l . lOESOB-2 END 

’ STBBL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTBBL 4 1.0 BND 

' STAINLESS STBBL LINING FOR TANK 
ss304 5 1.0 END 

BND COB9 
CASE EBJ.6X 
READ PAR24 
TBA=) NPG=BOO NUB=YBS PLT=NO PDN=YBS THE=90 
BND PARI'! 
READ GEOB 

UNIT 1 
COB=* FIR TIMBER 7.25” X 72” X 7.25” * 
C”BOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
CO"=+ WATBR GAP 3.5” X 72" X 7.25" BBTWBBN TIHBBRS * 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
COB=* ARRAY OF TIUBBRS 72” X 72” X 7.25” * 
ARRAY 1 3*0.0 
REPLICATE 2 1 2R0. 2R0.3175 2R0. 1 
RBPLICATB 2 1 4830.48 2RO.O 1 

UNIT 4 
Con=* SECTION OF STEEL GRATING l 

CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
COB=* ARRAY OF STEEL GRATING l 

ARRAY 2 3*0.0 
REPLICATE 2 1 4R0.9525 2R0.0 1 
REPLICATE 2 1 4R30.48 2RO.O 1 

UNIT 6 
COM=* U(3.85) UNIT, FLOODED, H=1.905, LEVELS 1, 3, AND 5 t 
CYLINDER 1 1 3.175 1.905 0. 
CYLINDER 2 1 3.302 1.905 0. 
CYLINDER 1 1 9.144 1.905 0. 

UNIT 7 
COM=* ARRAY OF 22 UNITS, FLOODED. H=1.905, LBVBLS 1, 3, AND 5 * 
CUBOID 3 1 4P91.44 1.905 0. 
HOLE 6 0.0 0.0 0.0 
HOLE 6 -24.257 0.0 0.0 
HOLE 6 -12.1285 21.007178 0.0 
HOLE 6 12.1285 21.007178 0.0 
HOLE 6 24.257 0.0 0.0 
HOLE 6 12.1285 -21.007178 0.0 
HOLE 6 -12.1285 -21.007178 0.0 
HOLE 6 -36.3855 -21.007178 0.0 
HOLE 6 -48.514 0.0 0.0 
HOLE 6 -36.3855 21.007178 0.0 
HOLE 6 -24.257 42.014356 0.0 
HOLE 6 0.0 42.014356 0.0 
HOLE 6 24.257 42.014356 0.0 
HOLE 6 36.3855 21.007178 0.0 
HOLE 6 48.514 0.0 0.0 
HOLE 6 36.3855 -21.007178 0.0 
HOLE 6 24.257 -42.014356 0.0 
HOLE 6 0.0 -42.014356 0.0 
HOLB 6 -24.257 -42.014356 0.0 
HOLE 6 -48.514 -42.014356 0.0 
HOLE 6 -12.1285 63.021534 0.0 
HOLB 6 60.6425 -21.007178 0.0 
REPLICATE 2 1 UR30.48 2RO.O 1 

UNIT 8 
CON=* U(3.85) UNIT, PLOODBD, H=35.2425, LEVEL 2 * 
CYLINDER 1 1 3.175 35.2425 0. 
CYLINDER 2 1 3.302 35.2425 0. 
CYLINDER 1 1 9.144 35.2425 0. 

UNIT 9 
COM=* ARRAY OF 22 UNITS. FLOODED. H=35.2425, LEVEL 2 * 
CUBOID 2 1 4B91.44 35.2425 0. 
HOLE 8 0.0 0.0 0.0 
HOLE 8 -24.257 0.0 0.0 
HOLE 8 -12.1285 21.007178 0.0 
HOLE 8 12.1285 21.007178 0.0 
HOLE 8 24.237 0.0 0.0 
HOLE 8 12.1285 -21.007178 0.0 
HOLE 8 -12.1285 -21.007178 0.0 
HOLE 8 -36.3855 -21.007178 0.0 
HOLE 8 -48.514 0.0 0.0 
HOLE 8 -36.3855 21.007178 0.0 
HOLE 8 -24.257 42.014356 0.0 
HOLE 8 0.0 42.014356 0.0 
HOLE 8 24.257 42.014356 0.0 
HOLE 8 36.3855 21.007178 0.0 



Table A.2 (continued) 

HOLE 8 48.514 0.0 0.0 
HOLE 8 36.3855 -21.007178 0.0 
HOLE 8 24.257 -42.014356 0.0 
HOLE 8 0.0 -42.014356 0.0 
HOLE 8 -24.257 -42.014356 0.0 
HOLE 8 -48.514 -42.014356 0.0 
HOLE 8 -12.1285 63.021534 0.0 
HOLE 8 60.6425 -21.007178 0.0 
REPLICATE 2 1 4130.48 2R0.0 1 

UNIT 10 
COH=* U(3.85) UNIT, FLOODED, H=26.035, LBVXL 4 l 
CYLINDER 1 1 3.175 26.035 0. 
CYLINDER 2 1 3.302 26.035 0. 
CYLINDER 1 1 9.144 26.035 0. 

UNIT 11 
COB=* ARRAY OF 22 UNITS, FLOODED, H=26.035, LEVEL 4 * 
CUBOID 2 1 4391.44 26.035 0. 
HOLB 10 0.0 0.0 0.0 
HOLE 10 -24.257 0.0 0.0 
HOLE 10 -12.1285 21.007178 0.0 
HOLE 10 12.1285 21.007178 0.0 
HOLE 10 24.257 0.0 0.0 
HOLE 10 12.1285 -21.007178 0.0 
HOLE 10 -12.1285 -21.007178 0.0 
HOLB 10 -36.3855 -21.007178 0.0 
HOLE 10 -48.514 0.0 0.0 
HOLE 10 -36.3855 21.007178 0.0 
HOLE 10 -24.257 42.014356 0.0 
HOLE 10 0.0 42.014356 0.0 
HOLE 10 24.257 42.014356 0.0 
HOLE 10 36.3855 21.007178 0.0 
HOLE 10 48.514 0.0 0.0 
HOLE 10 36.3855 -21.007178 0.0 
HOLE 10 24.257 -42.014356 0.0 
HOLE 10 0.0 -42.014356 0.0 
HOLE 10 -24.257 -42.014356 0.0 
HOLE 10 -48.514 -42.014356 0.0 
HOLE 10 -12.1285 63.021534 0.0 
HOLB 10 60.6425 -21.007178 0.0 
REPLICATE 2 1 4830.48 2R0.0 1 

UNIT 12 
COE=* U(3.85) UNIT, FLOODED, H=9.2075, LEVEL 6 * 
CYLINDER 1 1 3.175 9.2075 0. 
CYLINDER 2 1 3.302 9.2075 0. 
CYLINDER 1 1 9.144 9.2075 0. 

UNIT 13 
COH=* ARRAY OF 22 UNITS, FLOODED, H=9.2075, LBVBL 6 l 
CUBOID 2 1 QP91.44 9.2075 0. 
HOLE 12 0.0 0.0 0.0 
HOLE 12 -24.257 0.0 0.0 
HOLE 12 -12.1285 21.007178 0.0 
ROLE 12 12.1285 21.007178 0.0 
HOLE 12 24.257 0.0 0.0 
HOLE 12 12.1285 -21.007178 0.0 
HOLE 12 -12.1285 -21.007178 0.0 
HOLE 12 -36.3855 -21.007178 0.0 
HOLE 12 -48.514 0.0 0.0 
HOLE 12 -36.3855 21.007178 0.0 

HOLE 12 -24.257 42.014356 0.0 
HOLE 12 0.0 42.014356 0.0 
HOLE 12 24.257 42.014356 0.0 
HOLE 12 36.3855 21.007178 0.0 
HOLB 12 48.514 0.0 0.0 
HOLE 12 36.3855 -21.007178 0.0 
HOLE 12 24.257 -42.014356 0.0 
HOLE 12 0.0 -42.014356 0.0 
HOLE 12 -24.257 -42.014356 0.0 
HOLE 12 -48.514 -42.014356 0.0 
HOLE 12 -12.1285 63.021534 0.0 
HOLE 12 60.6425 -21.007178 0.0 
REPLICATE 2 1 QR30.48 2RO.O 1 

CORE 3 1 -121.92 -121.92 0. 
REPLICATE 2 1 4RO.O 1.0 0.0 1 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5RO.O 2.54 1 
END GEOE 
READ ARRAY 
ARA=l NUX=l NUY=l3 NUS=l 
FILL 1 2 5Q2 1 END FILL 
ARA=I NUX=CO NUY=20 NUS=l 
FILL F4 END FILL 
GBL=3 
ARA=3 NUX=l NUY=l NUS=E 
FILL 3 5 7 9 7 11 7 13 END FILL 
END ARRAY 
READ START 
NST=l 
XSE=-57.658 XSP=57.658 
YSH=-51.158356 YSP=51.158356 
ESH= 21.59 SSP=97.79 
END START 
READ PLOT 

TTL="PLAN VIEW l/6 SCALB OF CORE, S=MIDLBVBL OF ANNULI/INSERTS” 
XUL=-100. YUL=lOO. SUL=59.69 
XLR=lOO. YLR=-100. SLR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW l/6 SCALE OF CORE, S=EIDLBVEL OF GRATING” 
XUL=-100. YUL=lOO. SUL=20.0025 
XLR=lOO. YLR=-100. SLR=20.0025 
UAX=l. VDN=- 1 . DLX=l.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW l/6 SCALE OF CORE, S=WIDLEVBL OF FIR TIMBERS" 
XUL=-100. YUL=lOO. SUL=9.2075 
XLR=lOO. YLR=-1 00. SLR=9.2075 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGSC* END 

TTL="PLAN VIBW l/l0 SCALE OF MOCKUP. S=XIDLBVBL OF U UNITS” 
XUL=-130. YUL=130. EUL=59.69 
XLR=l30. YLR=-130. SLR=59.69 
UAx=l. VDN=- 1. DLX=2.54 NCH=* U.WGSC* END 

TTL="PLAN VIBW, FULL SCALE AT CBNTBR OF ARRAY, S=IIDLEVEL " 
XUL=-16.75 YUL=l6.75 SUL=59.69 
XLR=16.75 YLR=-16.75 SLR=59.69 
UAX=l. VDN=-1. DLX=O.254 NCH=* U.WGSC* END 

? 
w” 



Table A.2 (continued) 

TTL=“CROSS SBCTION OF CORE l/6 SCALE,Y=O.O” 
XUL=-100. YUL=O.O ZUL=102. 
XLR=lOO. YLR=O.O SLR=O. 
UAX=l. WDN=-1. DLX=l.524 NCH=* U.WGSC* BBD 

TTL=“CROSS SECTION OF BOCKUP l/l0 SCALE,Y=O.O” 
XUL=-130. YUL=O.O SUL=lO5. 
XLR=l30. YLR=O.O SLR=-65. 
UAX=l. WDN=- 1 . DLX=2.54 NCH=* U.WGSC* BND 

TTL=“CROSS SECTION OF GRATING/FIR TIHBBRS, FULL SCALE” 
XUL=O. YUL=O. SUL=24.13 
XLR=25.4 YLR=O. SLR=-5.0 
UAX=l. WDN=- 1 . DLX=.254 NCH=* U.WGSC* END 

TTL=“PLAR VIEW OF GRATING THRU TIBBARS, FULL SCALE” 
XUL=O. YUL=25.4 EUL=21.193 
XLR=25.4 YLR=O. SLR=21.193 
UAX=l. VDN=-1. DLX=.254 NCB=* U.WGSC* END 

TTL=‘PLAN VIEW OF GRATING 9 GRATING BIDLEVEL, FULL SCALE” 
XUL=O. YUL=25.4 SUL=20.0025 
XLR=25.4 YLR=O. ELR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC+ END 

TTL=‘PLAK VIEW OF TIMBERS B TIMBER BIDLEVEL. FULL SCALE” 
XUL=O. YUL=25.4 LUL=9.2075- 
XLR=25.4 YLR=-25.4 ELR=9.2075 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL=“CROSS SECTION OF CENTRAL UNIT, 2X SCALE” 
XUL=O.O YUL=O.O EUL=lO2. 
XLR=15.24 YLR=O.O SLR=-5. 
w&X=1. WDN=- 1 . DLX=0.127 NCH=* U.WGSC* END 

END PLOT 
END DATA 
END 

CAB10 
=CSAS25 
CASE EBJ.8 U(3.85) 6 9 7.2”/2.6”/0.75”/91.4CH, SQUARE 
27GROUPNDFQ INFHOBBEDIUH 

’ U(3.85) METAL 
U-235 1 0. 1.86433-3 END 
U-238 1 0. 4.59713-2 END 

’ FULL DENSITY WATER MODERATOR/REFLECTOR 
H20 2 1.0 END 

’ FIR TIMBER MODEL 
C 3 0. 1.068023-2 END 
H 3 0. 2.21713E-2 END 
0 3 0. l . lOESOB-2 END 

’ STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

’ STAINLESS STEEL LINING FOR TABK 
ss304 5 1.0 END 

END COBP 
CASE EBJ.8 UO.85) 6 9 7.2”/2.6”/0.75”/91.4C@l, SQUARE 
READ PARB 
NPG=COO NUB=YES PLT=NO FDN=YES TME=90 TBA=2 
END PARM 
READ GBOM 

UNIT 1 
COH=* FIR TIMBER 7.25” X 72” X 7.25” l 
CUEOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
COH=* WATER GAP 3.5” X 72” X 7.25” BETWEEN TIMBERS * 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
COB=* ARRAY OF TIMBERS 72” X 72” X 7.25” * 
ARRAY 1 3aO.O 
REPLICATE 2 1 2RO. 280.3175 2R0. 1 
REPLICATE 2 1 QR30.48 2RO. 1 

UNIT 4 
COB=* SECTION OF STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
COB=* ARRAY OF STEEL GRATING * 
ARRAY 2 3*0.0 
REPLICATE 2 1 QR0.9525 2R0.0 1 
REPLICATE 2 1 QR30.48 2R0. 1 
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Table A.2 (continued) 

UNIT 6 
COE=+ U(3.85) ANEULUS, H-76.2, SUBEBRGED. ON CORNER l 

CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 4.614139 76.2 0. 
CYLINDER 1 1 5.628264 76.2 0. 
CYLINDER 1 1 6.485710 76.2 0. 
CYLINDER 1 1 7.242341 76.2 0. 
CYLINDER 1 1 7.927079 76.2 0. 
CYLINDER 1 1 8.557199 76.2 0. 
CYLINDER 1 1 9.144000 76.2 0. 
CUBOID 2 1 4310.0965 91.4 0. 

UNIT 7 
CO”=* U0.85) AEBULUS, H=76.2, SUBMERGED. ON SIDE * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 4.614139 76.2 0. 
CYLINDER 1 1 5.628264 76.2 0. 
CYLINDER 1 1 6.485710 76.2 0. 
CYLINDER 1 1 7.242341 76.2 0. 
CYLINDER 1 1 7.927079 76.2 0. 
CYLINDER 1 1 8.557199 76.2 0. 
CYLINDER 1 1 9.144000 76.2 0. 
CUBOID 2 1 QPlO.0965 91.4 0. 

UNIT 8 
CO&t ARRAY OF 6 ANNULI, H=76.2, SUBEERGED * 
ARRAY 3 3*0.0 
REPLICATE 2 1 2R61.1505 2R71.247 2R0. 1 
RBPLICATE 2 1 4R30.48 2R0. 1 

CORE 4 1 -121.92 -121.92 0. 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5RO.O 2.54 1 
END GBOH 
READ ARRAY 
ARA=l NUX=l NUY=13 NUS=l 
FILL 1 2 5Q2 1 END FILL 
ARA=2 NUX=60 NUY=20 NUS=l 
FILL F4 END FILL 
ARA=3 NUX=3 NUY=2 NUI=l 
FILL 6 7 6 6 7 6 BND FILL 
GBL=Q 
ARA=Q NUX=l NUY=l NUS=3 
FILL 3 5 8 END FILL 
END ARRAY 
READ START 
NST=l 
XSM=-30.2895 XSP=30.2895 
YSE=-20.193 YSP=20.193 
SSE=21.59 SSP=97.79 
END START 
READ PLOT 

TTL=“PLA.N VIEW l/6 SCALE OF CORE, S=IIDLEVEL OF ANBULI/INSERTS” 
xuL=-91.44 YUL=91.44 ZUL=59.69 
XLR=91.44 YLR=-91.44 SLR=59.69 
UAX=l . VDN=-1 . DLX=l.524 NCH=* U.WGS* END 

TTL=“PLAN VIEW l/6 SCALE OF CORE. S=MIDLBVEL OF GRATING” 
XUL=-91.44 YUL=91.44 EUL=20.0025 
XLR=91.44 YLR=-91.44 SLR=20.0025 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

--- 

TTL=“PLAN VIEW l/6 SCALE OF CORE, S=IIDLEVEL OF FIR TIMBERS” 
XUL=-91.44 YUL=91.44 SUL=9.2075 
XLR=91.44 YLR=-91.44 SLR=9.2075 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGS* END 

TTL=“PLAN VIEW l/l0 SCALE OF MOCKUP, S=MIDLEVEL OF U UNITS” 
XUL=-135. YUL=135. SUL=59.69 
XLR=l35. YLR=-135. SLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL=“PLAN VIEW 2X SCALE OF SINGLE U UNIT, S=MIDLEVBL OF UNIT” 
XUL=O.O YUL=20.193 SUL=59.69 
XLR=20.193 YLR=O.O SLR=59.69 
UAX=l. VDN=-1. DLX=0.127 NCH=* U.WGS* END 

TTL=“CROSS SECTION OF CORE l/6 SCALB,Y=l0.0965” 
XUL=-91.44 YUL=10.0965 SUL=l25. 
XLR=91.44 YLR=l0.0965 ZLR=-10. 
UAX=l. WDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL=“CROSS SECTION OF MOCKUP l/10 SCALE.Y=10.0965” 
XUL=-135. YUL=10.0965 SUL=l25. 
XLR=l35. YLR=10.0965 SLR=-10. 
UAX=l. WDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL=“CROSS SECTION OF GRATING/FIR TIHBERS, FULL SCALE” 
XUL=O. YUL=O. SUL=24.13 
XLR=25.4 YLR=O. SLR=-3.0 
UAX=l. WDN=-1 . DLX=.254 NCH=* U.WGS* END 

TTL=“PLAN VIEW OF GRATING THRU TIBBARS, FULL SCALE” 
XUL=O. YUL=25.4 SUL=21.193 
XLR=25.4 YLR=O. SLR=21.193 
UAX=l. VDN=-1. DLX=.254 NCR=* U.WGS* END 

TTL=“PLAN VIEW OF GRATING 9 GRATING MIDLEVEL, FULL SCALE” 
XUL=O. YUL=25.4 SUL=20.0025 
XLR=25.4 YLR=O. BLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL=“PLAN VIEW OF TIMBERS S TIMBER MIDLEVEL, FULL SCALE” 
XUL=O . YUL=25.4 SUL=9.2075 
XLR=25.4 YLR=-25.4 SLR=9.2075 
UAX=l. VDN=- 1 . DLX=.254 NCH=* U.WGS* END 

TTL=“CROSS SECTION OF CENTRAL UNIT, FULL SCALE.Y=l0.0965” 
XUL=-10.0965 YUL=10.0965 SUL=125. 
XLR=10.0965 YLR=10.0965 SLR=-10. 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

END PLOT 
END DATA 
BND 



Table A.2 (continued) 

CAB1 1 
=CSAS25 
CASE B8J.9 U(3.85) 16 9 7.2"/2.6"/1.50"/49.2cx. SQUARE 
27GROUPNDFQ INFHOMBDIUE 

' U(3.85) METAL 
U-235 1 0. 1.86431-3 BND 
U-238 1 0. 4.597lE-2 END 

' FULL DENSITY WATER KODERATOR/REPLECTOR 
H20 2 1.0 END 

' FIR TIMBER EODBL 
C 1.068021-2 END 
H : "0: 2.21713X-2 END 
0 3 0. l . lOESOB-2 END 

' STBEL FOR GRATING. TANK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 BND 

* STAINLESS STEKL LINING FOR TANX 
ss304 5 1.0 END 

BND COHP 
CASE EBJ.9 U13.85) 16 9 7.2"/2.6"/1.50"/49.2CM, SQUARE 
READ PARE 
NPG=COO NUB=YES PLT=NO PDN=YES TEE=90 TBA=2 
END PARE 
READ GBOR 

UNIT 1 
COE=+ FIR TIHBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
CUcI=* WATER GAP 3.5" X 72" X 7.25" BETWEEN TIHBERS * 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
COE=* ARRAY OF TIEBERS 72" X 72" X 7.25" * 
ARRAY 1 3*0.0 
REPLICATE 2 1 2R0. 2R0.3175 2R0. 1 
RBPLICATB 2 1 QR30.48 2R0. 1 

UNIT 4 
CO&I=* SECTION OF STEEL GRATING l 

CUBOID 4 1 2.778125 -238125 . 396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 9.529375 -9.529375 3.175 0. 
CUBOID 9 1 3.01625 0. 4.529375 -4.524375 3.175 0. 

UNIT 5 
COB=+ ARRAY OF STEEL GRATING * 
ARRAY 2 380.0 
REPLICATE 2 1 9R0.9525 2R0.0 1 
REPLICATE 2 1 QR30.48 2R0. 1 

UNIT 6 
COM=* U(3.85) ANNULUS. H=99.2, SUBMERGED, ON CORNIER * 
CYLINDER 2 1 3.302 99.2 0. 
CYLINDER 1 1 4.614139 49.2 0. 
CYLINDER 1 1 5.628264 49.2 0. 
CYLINDER 1 1 6.485710 99.2 0. 
CYLINDER 1 1 7.292341 99.2 0. 
CYLINDER 1 1 7.927079 99.2 0. 
CYLINDER 1 1 8.557199 99.2 0. 
CYLINDER 1 1 9.149000 49.2 0. 
CUBOID 2 1 4311.049 49.2 0. 

UNIT 7 
COB=* U(3.85) ANNULUS, H=49.2, SUBMERGED. ON SIDE l 

CYLINDER 2 1 3.302 99.2 0. 
CYLINDER 1 1 9.614139 99.2 0. 
CYLINDER 1 1 5.628264 99.2 0. 
CYLINDER 1 1 6.985710 49.2 0. 
CYLINDER 1 1 7.242341 99.2 0. 
CYLINDER 1 1 7.927079 49.2 0. 
CYLINDER 1 1 8.557199 49.2 0. 
CYLINDER 1 1 9.144000 49.2 0. 
CUBOID 2 1 4Pll.099 49.2 0. 

UNIT 8 
COH=* U(3.85) ANNULUS, H=49.2, SUBIERGED. ZN HIDDLB * 
CYLINDER 2 1 3.302 99.2 0. 
CYLINDER 1 1 4.614139 49.2 0. 
CYLINDER 1 1 5.628264 49.2 0. 
CYLINDER 1 1 6.485710 49.2 0. 
CYLINDER 1 1 7.292341 49.2 0. 
CYLINDER 1 1 7.927079 49.2 0. 
CYLINDER 1 1 8.557199 49.2 0. 
CYLINDER 1 1 9.144000 49.2 0. 
CUBOID 2 1 QPl1.049 49.2 0. 

UNIT 9 
CON=+ U(3.85) ANNULUS, H=27.0, DRY, ON CORNER * 
CYLINDBR 0 1 3.302 27.0 0. 
CYLINDER 1 1 9.614139 27.0 0. 
CYLINDER 1 1 5.628269 27.0 0. 
CYLINDER 1 1 6.485710 27.0 0. 
CYLINDER 1 1 7.242391 27.0 0. 
CYLINDER 1 1 7.927079 27.0 0. 
CYLINDER 1 1 8.557199 27.0 0. 
CYLINDER 1 1 9.144000 27.0 0. 
CUBOID 0 1 QPl1.049 27.0 0. 

UNIT 10 
COE=* U(3.85) AENULUS. H=27.0, DRY, ON SIDE * 
CYLINDER 0 1 3.302 27.0 0. 
CYLINDER 1 1 4.619139 27.0 0. 
CYLINDER 1 1 5.628264 27.0 0. 
CYLINDER 1 1 6.485710 27.0 0. 
CYLINDER 1 1 7.242341 27.0 0. 
CYLINDER 1 1 7.927079 27.0 0. 
CYLINDER 1 1 8.557199 27.0 0. 
CYLINDER 1 1 9.144000 27.0 0. 
CUBOID 0 1 9111.099 27.0 0. 



Table A.2 (continued) 

UNIT 11 
con=* UC 
CYLINDER 
CYLINDER 
CYLINDER 
CYLINDER 
CYLINDBR 
CYLINDER 
CYLINDSR 
CYLINDER 
CUBOID 0 

85) ABNULUS 
1 3.302 27 
1 4.614139 
1 5.628269 
1 6.485710 
1 7.242391 
1 7.927079 
1 8.557199 
1 9.144000 
9311.099 2 

, H=27.0, DRY, IN "IDDLB * 
0 0. 

'27.0 0. 
27.0 0. 
27.0 0. 
27.0 0. 
27.0 0. 
27.0 0. 
27.0 0. 

7.0 0. 

UNIT 12 
CO"=* ARRAY OF 16 ANNULI. H=49.2, SUB"ERGED * 
ARRAY 3 380.0 
REPLICATE 2 1 QR47.244 2R0. 1 
REPLICATE 2 1 4830.48 2R0. 1 

UNIT 13 
CO"=* ARRAY OF 16 ANNULI, H=27.0, DRY * 
ARRAY 9 380.0 
REPLICATE 0 1 4R47.244 2RO. 1 
REPLICATE 0 1 4830.48 2R0. 1 

CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5RO.O 2.54 1 
END GEO" 
READ ARRAY 
ARA=l NUX=l NUY=l3 NUS=l 
FILL 1 2 5Q2 1 END FILL 
ARA=2 NUX=CO NUY=20 NUS=l 
FILL F4 END FILL 
ARA=3 NUX=$ NUY=9 NUS=l 
FILL 6 7 7 6 7 8 8 7 7 8 8 7 6 7 7 6 END FILL 
AR*=9 NUX=9 NUY=Q NUS=l 
FILL 9 10 10 9 10 11 11 10 10 11 11 10 9 10 10 9 END FILL 
GBL=S 
ARA=S NUX=l NUY=l NUS=9 
FILL 3 5 12 13 END FILL 
END ARRAY 
READ START 
NST=l 
XS"=-44.196 XSP=94.196 
YSM=-44.196 YSP=94.196 
SS"=21.59 SSP=70.79 
END START 
READ PLOT 

TTL="PLA" VIEW l/6 SCALE OF CORE. S="IDLEVBL OF ANNULI/INSERTS" 
XUL=-91.44 YUL=91.44 SUL=59.69 
XLR=91.99 YLR=-91.49 ZLR=59.69 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGS* BND 

TTL="PLAN VIEW l/6 SCALE OF CORE. Z="IDLEVEL OF GRATING" 
XUL=-91.44 YUL=91.44 ZUL=20.0025 
XLR=91.99 YLR=-91.49 ZLR=20.0025 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGS* END 

TTL="PLAN VIEW l/6 SCALB OF CORE, S="IDLBVEL OF FIR TIIBBRS" 
XUL=-91.44 YUL=91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.99 ZLR=9.2075 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGS* END 

TTL="PLAN VIEW l/l0 SCALE OF MOCKUP, Z="IDLBVBL OF U UNITS" 
XUL=-135. YUL=l35. ZUL=59.69 
XLR=l35. YLR=-135. BLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="PLA" VIEW 2X SCALE OF SINGLE U UNIT, C=HIDLEVEL OF UNIT" 
XUL=O.O YUL=22.098 ZUL=59.69 
XLR=22.098 YLR=O. ZLR=59.69 
UAX=l. VDN=-1. DLX=0.127 NCH=* U.WGS* END 

TTL="CROSS SECTION OF CORE l/6 SCALE,Y=1l.049” 
XUL=-91.44 YUL=ll.O99 ZUL=llO. 
XLR=91.44 YLR=l1.049 SLR=-10. 
UAX=l. WDN=-1. DLX=l.524 NCH=* U.WGS* END 

TTL="CROSS SECTION OF MOCKUP l/10 SCALB,Y=ll.049" 
XUL=-135. YUL=ll.O99 SUL=l25. 
XLR=l35. YI,R=ll.O49 ZLR=-10. 
UAX=l. WDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="CROSS SECTION OF GRATING/FIR TIPIBERS. FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. SLR=-3.0 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE” 
XUL=O. YUL=25.4 ZUL=21.193 
XLR=25.9 YLR=O. ZLR=21.193 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS+ END 

TTL="PLAN VIEW OF GRATING 9 GRATING MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCR=* U.WGS* END 

TTL="PLA" VIEW OF TIMBERS 6 TIIBER "IDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.9 YLR=-25.4 ZLR=9.2075 
UAx=l. VDN=-1. DLX=.254 NCH=* U.WGS+ END 

TTL="CROSS SECTION OF CENTRAL UNIT, FULL SCALB,Y=11.049” 
XUL=O.O YUL=22.098 ZUL=llO. 
XLR=22.098 YLR=O.O ZLR=-10. 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

END PLOT 
END DATA 
END 



Table A.2 (continued) 

CAB12 
=CSAS25 
CASE EBJ.10 U(3.85) 20 9 7.2”/2.6”/1.87”/79.OC”, SQUARE 
27GROUPNDF4 1NFHO”“BDIU” 

’ U13.85) METAL 
U-235 1 0. 1.8643E-3 END 
U-238 1 0. 9.59713-2 END 

’ FULL DENSITY WATER MODERATOR/REFLECTOR 
HZ0 2 1.0 END 

’ FIR TIMBER “ODEL 
C 3 0. 1.068023-2 END 
H 3 0. 2.21713B-2 END 
0 3 0. l . lOESOB-2 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 9 1.0 END 

’ STAINLESS STEBL LINING FOR TANK 
ss304 5 1.0 END 

END COMP 
CASE BBJ.10 Ul3.851 20 0 7.2”/2.6”/1.87”/79.OC”, SQUARE 
READ PARH 
NPG=COO NUB=YBS PLT=NO FDN=YES T”B=90 TBA=2 
END PARU 
READ GEO” 

UNIT 1 
CO"=* FIR TIMBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
COH=* WATER GAP 3.5” X 72” X 7.25” BETWEEN TI”BERS l 

CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
Con=* ARRAY OF TIMBERS 72" X 72" X 7.25" * 
ARRAY 1 3+0.0 
RBPLICATB 2 1 2R0. 2R0.3175 2R0. 1 
REPLICATE 2 1 4R30.48 2R0. 1 

UNIT 9 
CO"=* SECTION OF STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -9.524375 3.175 6. 

UNIT 5 
CO”=* ARRAY OF STBBL GRATING * 
ARRAY 2 3*0.0 
REPLICATE 2 1 4R0.9525 2R0.0 1 
REPLICATE 2 1 4R30.98 2RO. 1 

UNIT 6 
CO"=* U(3.85) ANNULUS. H=76.2, SUBMERGED l 

CYLINDER 2 1 3.302 76:2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 QPll.5189 79.0 0. 

UNIT 7 
CO"=* U(3.85) ANNULUS. H=76.2, SUBMERGED l 

CYLINDER 2 1 3.302 76.2 0. 
CYLINDBR 1 1 9.144 76.2 0. 
CUBOID 2 1 QPll.5189 79.0 0. 

UNIT 8 
CO”=* U(3.85) ANNULUS. H=76.2, SUBMERGED l 

CYLINDER 2 1 3.302 76.2 0. 
CYLINDBR 1 1 9.144 76.2 0. 
CUBOID 2 1 QPll.5189 79.0 0. 

UNIT 9 
CO"=* U(3.85) ANNULUS. H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 9Pll.5189 79.0 0. 

UNIT 10 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDBR 1 1 9.190 76.2 0. 
CUBOID 2 1 QPll.5189 79.0 0. 

UNIT 11 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 QPll.5189 79.0 0. 

UNIT 12 
CO"=* U(3.85) ANNULUS. H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76;2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 QPll.5189 79.0 0. 

UNIT 13 
CO”=* U(3.85) ANNULUS, H-76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 QPll.5189 79.0 0. 

UNIT 19 
CO”=* Ul3.85) ANNULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 QP11.5189 79.0 0. 

UNIT 15 
CO"=* U(3.85) ANNULUS, H=76.2. SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 QP11.5189 79.0 0. 

UNIT 16 
CO"=* U(3.85) ANNULUS. H=76.2. SUB"ERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 QPll.5189 79.0 0. 

UNIT 17 
CO"=* U(3.85) ANNULUS, H=76.2, SUBHBRGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUEOID 2 1 QPll.5189 79.0 0. 



Table A.2 (continued) 

UNIT 18 
CD”=* U(3.857 ANNULUS, H=76.2, SUBMERGED l 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.149 76.2 0. 
CUBOID 2 1 9P11.5189 79.0 0. 

UNIT 19 
COI=* U(3.85) ANNULUS, H=76.2. SUBIIERGED * 
CYLINDBR 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 QP11.5189 79.0 0. 

UNIT 20 
COB=* U(3.85) A”“ULUS, Ik76.2. SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.149 76.2 0. 
CUBOTD 2 1 4311.5189 79.0 0. 

UNIT 21 
COB=* U(3.85) A”“ULUS. H=76.2, SUBIIERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.149 76.2 0. 
CUBOID 2 1 QPll.5189 79.0 0. 

UNIT 22 
CO”=* U(3.85) ANNULUS, H=76.2, SUBIERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.194 76.2 0. 
CUBOID 2 1 4111.5189 79.0 0. 

UNIT 23 
CO”=* U(3.85) ANNULUS, N=76.2, SUBMERGED l 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4311.5189 79.0 0. 

UNIT 24 
CO!%=* U(3.85) A”NULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4311.5189 79.0 0. 

UNIT 25 
CO”=* U0.85) ANNULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.194 76.2 0. 
CUBOID 2 1 9Pl1.5189 79.0 0. 

UNIT 26 
CO”=* WATER CUBOID TO COMPLETE ARRAY l 
CUBOID 2 1 QP11.5189 79.0 0. 

UNIT 27 
CO”=* ARRAY OF 20 A”NUL1. H=76.2, SUBMERGED * 
ARRAY 3 3*0.0 
REPLICATE 2 1 QR33.8455 2RO. 1 
REPLICATE 2 1 QR30.48 2R0. 1 

CORE 4 1 -121.92 -121.92 0. 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5RO.O 2.54 1 
END GEOM 

READ ARRAY 
ARA=l "UX=l NUY=l3 NUE=l 
FILL 1 2 592 1 END FILL 
ARA=? NUX=BO NUY=IO NUS=l 
FILL P4 END FILL 
ARA=3 NUX=S NUY=5 NUZ=l 
FILL 26 26 6 7 26 8 9 10 11 12 13 19 15 16 17 18 19 20 21 22 
26 23 29 25 26 END FILL 
GBL=Q 
ARA=Q NUX=l NUY=l NUE=3 
FILL 3 5 27 END FILL 
END ARRAY 
READ START 
NST=l 
X3"=-57.5995 XSP=57.5945 
YS"=-57.5945 YSP=57.5945 
zsn=21.59 ZSP=97.79 
END START 
READ PLOT 

TTL=“PLA” VIEW l/6 SCALE OF CORE, Z=“IDLEVEL OF ANNULI/INSERTS" 
xuL=-91.49 YUL=91.44 ZUL=59.69 
XLR=91.44 YLR=-91.94 ZLR=59.69 
UAX=l. VDN=- 1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW l/6 SCALE OF CORE, Z="IDLEVBL OF GRATING" 
XUL=-91.49 YUL=91.44 CUL=20.0025 
XLR=91.44 YLR=-91.94 ZLR=20.0025 
UAX=l. VDN=-1 . DLX=1.524 NCR=* U."GS* SND 

TTL="PLA" VIEW l/6 SCALE OF CORE, L="IDLEVEL OF FIR TIXBERS" 
XUL=-91.49 YUL=91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.49 tLR=9.2075 
UAX=l. VDN=- 1. DLX=1.529 NCH=* U.WGSS END 

TTL="PLAN VIEW l/10 SCALE OF "OCKUP, Z="IDLEVBL OF U UNITS" 
XUL=-135. YUL=l35. ZUL=59.69 
XLR=l35. YLR=-135. ZLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z=MIDLEVEL OF UNIT" 
XUL=-11.5189 YUL=11.5189 ZUL=59.69 
XLR=ll.5189 YLR=-11.5189 ELR=59.69 
UAX=l. VDN=- 1 . DLX=O.l27 NCH=* U.WGS* END 

TTL=“CROSS SXCTION OF CORE l/6 SCALE,Y=O.O’ 
XUL=-91.44 YUL=O.O ZUL=llO. 
XLR=$l.QQ YLR=O.O ZLR=-10. 
UAX=l . WDN=-1 . DLX=l.524 NCH=* U.WGS* END 

TTL="CROSS SECTION OF MOCKUP l/10 SCALE.Y=O.O” 
XUL=-135. YUL=O.O ZUL=l25. 
XLR=l35. YLR=O.O ZLR=-10. 
UAX=l. WDN=- 1 . DLX=2.54 NCH=* U.WGS* END 

TTL="CROSS SECTION OF GRATING/FIR TIMBERS, FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. ZLR=-3.0 
UAX=l. WON=-1. DLX=.259 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE” 
XUL=O. YUL=25.9 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=l. VDN=- 1 . DLX=.254 NCH=* U.WGS* END 

? 
s: 



Table A.2 (continued) 

TTL=“PLA” VIEW OF GRATING 8 GRATING "IDLEVEL, FULL SCALE” 
XUL=O. YUL=25.4 ZuL=20.0025 
XLR=25.4 YLR=O. Z~R=20.0025 
UAx=l. VDN=- 1. DLX=.254 NCH=* U.WGS* END 

TTL=“PLAN VIEW OF TIMBERS 9 TIMBER “IDLEVEL, FULL SCALE” 
XUL=O . YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAx=l. VDN=- 1. DLX=.254 NCH=* U.WGS+ END 

TTL="CROSS SECTION OF CENTRAL U"IT, FULL SCALE,Y=O.O” 
XUL=-11.5189 YUL=O.O ZUL=llO. 
XLR=ll.5189 YLR=O.O ZLR=-10. 
UAx=l. WDN=- 1. DLX=.254 NCH=* U.WGS* END 

END PLOT 
END DATA 
END 

CAB13 
=CSAS25 
CASE EBJ.11 U(3.85) 8 @  7.2”/2.6”/0.0”/72.5C”, SQUARE 
27GROUPNDFQ 1NFHO""EDIUH 

' U13.85) HETAL 
U-235 1 0. 1.8643E-3 END 
U-238 1 0. 9.597lE-2 END 

' FULL DENSITY WATER MODERATOR/REFLECTOR 
N20 2 1.0 END 

’ FIR TI”BER MODEL 
C 3 0. 1.06802X-2 END 
H 3 0. 2.217138-2 END 
0 3 0. 1.108503-2 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 9 1.0 END 

’ STAINLESS STEEL LINING FOR TA”X 
ss304 5 1.0 END 

END COMP 
CASE EBJ.11 UO.85) 8 9 7.2”/2.6”/0.0”/72.5C”, SQUARE 
READ PAR” 
NPG=BOO NUB=YBS PLT=NO FDN=YES THE-90 TBA=2 
BND PARM 
READ GBOM 

UNIT 1 
COH=* FIR TISBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.915 0. 18.415 0. 

UNIT 2 
CO"=* WATER GAP 3.5" x 72” x 7.25” BETWEEN TIMBERS * 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
CO"=* ARRAY OF TIHBBRS 72" X 72" X 7.25" * 
ARRAY 1 3*0.0 
REPLICATE 2 1 2R0. 2R0.3175 2R0. 1 
REPLICATE 2 1 4830.48 2R0. 1 

UNIT 4 
COM=* SECTION OF STEEL GRATING l 

CUBOID 4 1 2.778125 .238125 . 396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
CO"=* ARRAY OF STEEL GRATING * 
ARRAY 2 3*0.0 
REPLICATE 2 1 4R0.9525 2RO.O 1 
REPLICATE 2 1 4R30.48 2RO. 1 

UNIT 6 
con=* U(3.85) AmuLuS. H=72.5, SUBMERGED, 0N CORNER * 
CYLINDER 2 1 3.302 72.5 0. 
CYLINDER 1 1 4.614139 72.5 0. 
CYLINDER 1 1 5.628264 72.5 0. 
CYLINDER 1 1 6.485710 72.5 0. 
CYLINDER 1 1 7.242341 72.5 0. 
CYLINDER 1 1 7.927079 72.5 0. 
CYLINDER 1 1 8.557199 72.5 0. 
CYLINDER 1 1 9.144000 72.5 0. 
CUBOID 2 1 4P9.144 72.5 0. 

UNIT 7 
CO”=* u(3.85) A”“ULUS, H=72.5. SUB”ERGED, ON SIDE t 
CYLINDER 2 1 3.302 72.5 0. 
CYLINDER 1 1 4.614139 72.5 0. 
CYLINDER 1 1 5.628264 72.5 0. 
CYLINDER 1 1 6.485710 72.5 0. 
CYLINDER 1 1 7.292391 72.5 0. 
CYLINDER 1 1 7.927079 72.5 0. 
CYLINDER 1 1 8.557199 72.5 0. 
CYLINDBR 1 1 9.144000 72.5 0. 
CUBOID 2 1 4P9.199 72.5 0. 

UNIT 8 
Cog=* U(3.85) ANNULUS, H=3.7, DRY. ON CORNER * 
CYLINDER 0 1 3.302 3.7 0. 
CYLINDER 1 1 4.614139 3.7 0. 
CYLINDER 1 1 5.628269 3.7 0. 
CYLINDER 1 1 6.985710 3.7 0. 
CYLINDER 1 1 7.242391 3.7 0. 
CYLINDER 1 1 7.927079 3.7 0. 
CYLINDER 1 1 8.557199 3.7 0. 
CYLINDER 1 1 9.144000 3.7 0. 
CUBOID 0 1 QP9.149 3.7 0. 

UNIT 9 
COH=* U(3.85) ANNULUS, H=3.7, DRY, ON SIDE * 
CYLINDER 0 1 3.302 3.7 0. 
CYLINDER 1 1 4.614139 3.7 0. 
CYLINDER 1 1 5.628264 3.7 0. 
CYLINDER 1 1 6.985710 3.7 0. 
CYLINDER 1 1 7.242391 3.7 0. 
CYLINDER 1 1 7.927079 3.7 0. 
CYLINDER 1 1 8.557199 3.7 0. 
CYLINDER 1 1 9.144000 3.7 0. 
CUBOID 0 1 QP9.144 3.7 0. 



Table A.2 (continued) 

UNIT 10 
COM=* ARRAY OF 8 A”NUL1, H=72.5, SUBMERGED l 

ARRAY 3 3*0.0 
REPLICATE 2 1 2R54.869 2R73.152 2R0. 1 
RKPLICATE 2 1 4R30.48 2R0. 1 

UNIT 11 
CO”=* ARRAY OF 8 AENULI, H=3.7, DRY * 
ARRAY 4 3*0.0 
REPLICATB 0 1 2R54.864 2173.152 2RO. 1 
REPLICATE 0 1 QR30.48 2RO. 1 

CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5RO.O 2.54 1 
END GEOl'I 
READ ARRAY 
ARA=l NUX=l NUY=l3. NUZ=l 
FILL 1 2 5Q2 1 END FILL 
ARA=2 NUX=60 NUY=IO NUS=, 
FILL F4 END FILL 
ARA=3 NUX=Q NUY=2 NUZ=l 
FILL 6 7 7 6 6 7 7 6 BND FILL 
ARA=Q NUX=Q NUY=2 NUZ=l 
FILL 8 9 9 8 8 9 9 8 END FILL 
GEL=5 
ARA=S NUX=l NUY=l NUZ=9 
FILL 3 5 10 11 BND FILL 
END ARRAY 
READ START 
NST=l 
XS”=-36.576 XSP=36.576 
YS”=-18.288 YSP=l8.288 
zsn=21.59 ZSP=94.09 
END START 
READ PLOT 

TTL=“PLA” VIEW l/6 SCALE OF CORE, Z=MIDLEVEL OF A”“ULI/INSERTS” 
XUL=-91.44 YUL=91.44 ZUL=59.69 
XLR=91.94 YLR=-91.49 ZLR=59.69 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGS+ END 

TTL=“PLAN VIEW l/6 SCALE OF CORE, Z=“IDLEVEL OF GRATING” 
XUL=-91.49 YUL=91.44 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAX=l. VDN=-1. DLX=l.529 NCH=* U.WGS* END 

TTL=“PLAN VIEW l/6 SCALE OF CORE, Z=“IDLEVBL OF FIR TIIIBERS” 
XUL=-91.44 YUL=91.94 ZUL=9.2075 
XLR=91.44 YLR=-91.44 ZLR=9.2075 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGS* END 

TTL=“PLA” VIEW l/l0 SCALE OF MOCKUP, L=“IDLEVEL OF U UNITS” 
XUL=-T35. YUL=l35. ZUL=59.69 
XLR=l35. YLR=-135. ZLR=59.69 
UAX=l. VDN=- 1 . DLX=2.54 NCH=* U.WGS+ END 

TTL=“PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z=“IDLEVEL OF UNIT” 
XUL=O.O YUL=l8.288 ZUL=59.69 
XLR=l8.288 YLR=O. ZLR=59.69 
UAX=l. VDN=-1. DLX=0.127 NCH=* U.WGS* END 

TTL=“CROSS SECTION OF CORE l/6 
XUL=-91.44 YUL=9.144 ZUL=llO. 
XLR=91.94 YLR=9.149 ZLR=-10. 
UAX=l. WDN=-1. DLX=l.529 NCH=* 

SCALB,Y=9.149” 

U.WGS* END 

TTL=“CROSS SECTION OF MOCKUP l/l0 SCALE,Y=9.l44” 
XUL=-135. YUL=9.194 ZUL=l25. 
XLR=l35. YLR=9.194 ZLR=-10. 
UAX=l. WDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL=“CROSS SECTION OF GRATING/FIR TIMBERS, FULL SCALE* 
XUL=O. YUL=O. EUL=29.13 
XLR=25.9 YLR=O. ZLR=-3.0 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE" 
XUL=O. YUL=25.9 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=l. VDN=- 1 . DLX=.259 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING B GRATING “IDLEVEL. FULL SCALE” 
XUL=O. YUL=25.4 zuL=20.002s 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF TIHBERS 8 TIMBER HIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-1. DLX=.259 NCH=* U.WGS+ END 

TTL="CROSS SECTION OF CENTRAL UNIT. FULL SCALE.Y=9.144" 
XUL=O.O YUL=9.144 EUL=llO. 
XLR=l8.288 YLR=9.149 ZLR=-10. 
UAX=l. WDN=- 1 . DLX=.254 NCH=* U.WGS* END 

END PLOT 
END DATA 
END 

CAB14 
=CSAS25 
CASE EBJ.12 U(3.85) 22 9 2.5”/0.0”/0.35”/72.3C”, SQUARE 
27GROUPNDFQ INFHOMEDIUH 

I U(3.85) METAL 
U-235 1 0. 1.8643X-3 END 
U-238 1 0. 4.59713-2 END 

' FULL DENSITY WATER IODBRATOR/REFLECTOR 
H20 2 1.0 END 

' FIR TIMBER MODEL 
C 3 0. 1.06802X-2 END 
H 3 0. 2.21713X-2 END 
0 3 0. 1.108501-2 END 

' STEEL FOR GRATING, TANX WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

’ STAINLESS STEEL LINING FOR TA”K 
ss309 5 1.0 END 



Table A.2 (continued) 

END COMP 
CASE BBJ.12 U13.85) 22 0 2.5"/0.0"/0.35"/72.3CH, SQUARE 
READ PAR" 
NPG=BOO NUB=YES PLT=NO FDN=YKS T"E=90 TBA=2 
END PAR" 
READ GEO" 

UNIT 1 
CO"=* FIR TIMBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
COK=* WATER GAP 3.5" X 72" X 7.25" BSTWEEN TI"BERS l 

CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
con=* ARRAY OF TIMBERS 72* x 72" x 7.25" * 
ARRAY 1 3*0.0 
REPLICATE 2 1 2RO. 2R0.3175 2110. 1 
REPLICATE 2 1 4830.98 2R0. 1 

UNIT 9 
CO"=* SECTION OF STEEL GRATING l 

CUBOID 4 1 2.778125 .238125 . 396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -9.524375 3.175 0.. 
CUBOID 4 1 3.01625 0. 9.524375 -4.524375 3.175 0. 

UNIT 5 
COM=+ ARRAY OF STEEL GRATING * 
ARRAY 2 3*0.0 
REPLXCATE 2 1 QR0.9525 2RO.O 1 
RBPLICATE 2 1 4R30.48 2RO. 1 

UNIT 6 
CO"=* U(3.85) ROD, H=72.3, SUBKKRGED l 

CYLINDBR 1 1 1.419903 72.3 0. 
CYLINDER 1 1 2.008046 72.3 0. 
CYLINDER 1 1 2.959349 72.3 0. 
CYLINDER 1 1 2.839806 72.3 0. 
CYLINDER 1 1 3.175000 72.3 0. 
CUBOID 2 1 QP3.6195 72.3 0. 

UNIT 7 
CO"=* WATER CUBOID TO COnPLETB ARRAY 3 l 

CUBOID 2 1 QP3.6195 72.3 0. 

UNIT 8 
CO”=* U(3.85) ROD, H=3.9. DRY l 

CYLINDER 1 1 1.419903 3.9 0. 
CYLINDER 1 1 2.008046 3.9 0. 
CYLINDER 1 1 2.459344 3.9 0. 
CYLINDER 1 1 2.839806 3.9 0. 
CYLINDER 1 1 3.175000 3.9 0. 
CUBOID 0 1 433.6195 3.9 0. 

UNIT 9 
COM=* VOID CUBOID TO COMPLETE ARRAY 4 * 
CUBOID 0 1 433.6195 3.9 0. 

UNIT 10 
COM=* U13.85) ROD ARRAY, H=72.3, SUBMERGED * 
ARRAY 3 3*0.0 
REPLICATE 2 1 9R73.3425 2R0. 1 
RBPLICATE 2 1 9R30.48 2R0. 1 

UNIT 11 
Con=* ARRAY OF 22 U(3.85) RODS, H=3.9, DRY * 
ARRAY 4 380.0 
REPLICATE 0 1 QR73.3425 2R0. 1 
REPLICATE 0 1 4R30.48 2R0. 1 

CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5RO.O 2.54 1 
END GBO” 
READ ARRAY 
ARA=l NUX=l NUY=l3 NUZ=l 
FILL 1 2 5Q2 1 END FILL 
ARA=2 NUX=60 NUY=20 NUE=l 
FILL P4 END FILL 
ARA=3 NUX=5 NUY=S NW=? 
FILL 2R6 3R7 20R6 END FILL 
MA=4 NUX=S NUY=5 NUZ=l 
;;;E52B8 3R9 20R8 END FILL 

ARA=S NUX=1 NUY=l NUZ=Q 
FILL 3 5 10 11 BND FILL 
END ARRAY 
READ START 
NST=l 
X8”=-18.0975 XSP=l8.0975 
YSU=-18.0975 YSP=l8.0975 
ZS”=21.59 ZSP=93.89 
END START 
RRAD PLOT 

TTL=*PLAN VIEW i/6 scALs OF CORE, ~="IDLEVEL 0F AENULI/INSERTS" 
XUL=-91.44 YUL=91.49 SUL=59.69 
XLR=91.49 YLR=-91.94 SLR=59.69 
UAX=l. VDN=-1. DLX=l.529 NCH=* U.WGS* END 

TTL="PLAN VIEW OF ARRAY, FULL SCALE" 
XUL=-18.0975 YUL=l8.0975 ZUL=59.69 
XLR=l8.0975 YLR=-18.0975 SLR=59.69 
UAx=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW l/6 SCALE OF CORE, Z="IDLEVEL OF GRATING" 
xuL=-91.44 yuL=91.44 ZUL=20.0025 
XLR=91.94 YLR=-91.94 ZLR=20.0025 
UFkx=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLA" VIEW l/6 SCALE OF CORE, Z="IDLEVEL OF FIR TIMBERS" 
XUL=-91.49 YUL=91.49 SUL=9.2075 
XLR=91.44 YLR=-91.94 ZLR=9.2075 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGS* END 

TTL="PLAN VIEW l/l0 SCALE OF "OCKUP, Z="IDLEVEL OF U UNITS" 
XUL=-135. YUL==l35. ZUL=59.69 
XLR=l35. YLR=-135. ZLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z="IDLEVEL OF UNIT" 
XUL=-3.6195 YUL=3.6195 ZUL=59.69 
XLR=3.6195 YLR=-3.6195 ZLR=59.69 
UAX=l. VDN=-1. DLX=0.127 NCH=* U.WGS* END 



Table A.2 (continued) 

TTL="CROSS SECTION OF CORB l/6 SCALE,Y=O.O" 
XUL=-91.44 YUL=O.O ZUL=llO. 
XLR=91.44 YLR=O.O ZLR=-10. 
UAX=l. WDN=-1. DLX=1.524 NCN=* U.WGS* END 

TTL="CROSS SECTION OF MOCKUP l/l0 SCALB,y=O.O" 
XUL=-135. YUL=O.O ZUL=125. 
XLR=135. YLR=O.O ZLR=-10. 
UAX=l. WDN=-1. DLX=2.54 NCN=* U.WGS* BND 

TTL="CROSS SECTION OF GRATING/FIR TIXBLRS, FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. ZLR=-3.0 
UAX=l. WDN=-1. DLX=.254 NCH=+ U.WGS* BND 

TTL="PLAN "IBW OF GRATING THRU TIEBARS. FULL SCALB" 
XUL=O. YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=l. VDN=-1. DLX=.254 NCX=* U.WGS* BND 

TTL="pLAN VIEW 01 GRATING 0 GRATING MIDLEVEL, PULL SCALE" 
XUL=O . YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. LLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCB=* U.WGS* END 

TTL="PLAN VIEW OP TIlBBRS 0 TIHBER NIDLKVEL. PULL SCALE" 
XUL=O. YUL=25.4 tUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS+ END 

TTL="CROSS SBCTION OP CBNTRAL UNIT, 2XL SCALE,Y=O.O" 
XUL=-3.6195 YUL=O.O ZUL=llO. 
XLR=3.6195 YLR=O.O ZLR=-10. 
UAX=l. WDN=-1. ~~X=.127 NCH=* U.WGS+ END 

END PLOT 
END DATA 
END 

CAB15 
=CSAS25 
CASE BBJ.13 U(3.85) 15 0 2.5"/0.0"/0.75"/64.8CR, SQUARB 
27GROUPNDP4 INPHOX'U'lEDIUIY 

' U13.85) HBTAL 
U-235 1 0. 1.86431-3 END 
U-238 1 0. 4.59713-2 BND 

DENSITY 
2 

WATER 
1.0 

~ODERATOR/RBPLECTOR 
END 

' PIR TIHBER ItODEL 
C 3 0. 1.068023-2 END 
H 2.217131-2 END 
0 1.108501-2 LND 

' STEEL FOR GRATING, TANX WALLS AND 
CARBONSTBEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TAWX 
ss304 5 1.0 END 

END COltP 
CASE BBJ.13 U(3.851 15 0 2.5"/0.0"/0.75"/64.8Cn. SQUARB 
READ PAR!4 
NPG=COO NUB=YES PLT=NO PDN=YES TIGZ=90 TBA=2 
END PARti 
READ GEOH 

UNIT 1 
Con=* FIR TIRBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
CO"=* WATER GAP 3.5" X 72" X 7.25" BETWEEN TIMBERS l 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
COH=* ARRAY OP TIWBERS 72" X 72" X 7.25" * 
ARRAY 1 3*0.0 
REPLICATE 2 1 2R0. 2B0.3175 2R0. 1 
REPLICATE 2 1 4R30.48 2R0. 1 

UNIT 4 
COtt=* SECTION OF STEBL GRATING l 
CUBOID 4 1 2.778125 .238125 . 396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
COR=* ARRAY OF STEEL GRATING * 
ARRAY 2 3*0.0 
REPLICATE 2 1 4R0.9525 2RO.O 1 
REPLICATE 2 1 4R30.48 2RO. 1 

UNIT 6 
COI4=* U(3.85) ROD, X+64.8, SUBI' I IERGED * 
CYLINDER 1 1 1.419903 64.8 0. 
CYLINDER 1 1 2.008046 64.8 0. 
CYLINDER 1 1 2.459344 64.8 0. 
CYLINDBR 1 1 2.839806 64.8 0. 
CYLINDER 1 1 3.175000 64.8 0. 
CUBOID 2 1 494.1275 64.8 0. 



Table A.2 (continued) 

UNIT 7 
Con=+ WATER CUBOID TO COMPLETE ARRAY 3 l 

CUBOID 2 1 434.1275 64.8 0. 

UNIT 8 
COH=* U(3.85) ROD. H=11.4. DRY * 
CYLINDER 1 1 1.419903 11.4 0. 
CYLINDER 1 1 2.008046 11.4 0. 
CYLINDER 1 1 2.459344 11.4 0. 
CYLINDKR 1 1 2.839806 11.4 0. 
CYLINDER 1 1 3.175000 11.4 0. 
CUBOID 0 1 4P4.1275 11.4 0. 

UNIT 9 
COI=* VOID 
CUBOID 0 1 

CUBOID TO COHPLETE ARRAY 4 * 
414.1275 11.4 0. 

UNIT 10 
CO"=* U(3.85) ROD ARRAY, H=64.8, SUBMERGED l 

ARRAY 3 3*0.0 
REPLICATE 2 1 4R74.93 2R0. 1 
REPLICATE 2 1 4R30.48 2RO. 1 

UNIT 11 
CON=* ARRAY OF 15 RODS, H=11.4, DRY l 

ARRAY 4 3*0.0 
REPLICATE 0 1 4R74.93 2R0. 1 
REPLICATE 0 1 4R30.48 2R0. 1 

CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5RO.O 2.54 1 
END GBOH 
READ ARRAY 
ARA=l NUX=l NUY=13 NUZ=1 
FILL 1 2 5Q2 1 END FILL 
ARA=2 NUX=60 NUY=20 NUZ=l 
FILL P4 END FILL 
ARA=3 NUX=4 NUY=4 NUZ=l 
FILL 3R6 7 12R6 END FILL 
ARA=4 NUX=4 NUY=4 NUZ=l 
FILL 3R8 9 12R8 END FILL 
GBL=S 
ARA=S NUX=l NUY=l RUZ=4 
FILL 3 5 10 11 END FILL 
END ARRAY 
READ START 
NST=l 
XSM=-16.51 XSP=16.51 
YSM=-16.51 YSP=16.51 
ZSI¶=21.59 ZSP=86.39 
END START 
READ PLOT 

TTL="PLAN VIEW l/6 SCALE OF CORE. Z=WIDLEVEL OF ANNULI/INSERTS" 
XUL=-91.44 YUL=91.44 ZUL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAx=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW FULL SCALE OF ARRAY, Z=RIDLEVEL OF UNITS" 
XUL=-16.51 YUL=16.51 ZUL=59.69 
XLR=16.51 YLR=-16.51 ZLR=59.69 
UAX=l. VDN=-I. DLX=.254 NCH=* U.WGS* END 

TTL="PLAR VIEW l/6 SCALE OF CORE, Z=IIDLEVEL OF GRATING" 
XUL=-91.44 YUL=91.44 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW l/6 SCALE OF CORE, Z=XIDLEVEL OF FIR TIMBERS' 
XUL=-91.44 YUL=91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.44 ZLR=9.2075 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW l/10 SCALS OF MOCKUP, Z=IIDLBVLL OF U UNITS" 
XUL=-135. YUL=135. ZUL=59.69 
XLR=135. YLR=-135. ZLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z=HIDLEVEL OF UNIT" 
XUL=O.O YUL=8.255 ZUL=59.69 
XLR=8.255 YLR=O.O ZLR=59.69 
UAX=l. VDN=-1. DLX=0.127 NC"=* U.WGS* END 

TTL="CROSS SECTION OF CORE l/6 SCALE,Y=4.1275" 
XUL=-91.44 YUL=4.1275 ZUL=llO. 
XLR=91.44 YLR=4.1275 ZLR=-10. 
UAX=l. WDN=-1. DLX=1.524 NCH=* U.WGS+ END 

TTL="CROSS SECTION OF MOCKUP l/10 SCALE.Y=4.1275" 
XUL=-135. YUL=4.1275 ZUL=125. 
XLR=135. YLR=4.1275 ZLR=-10. 
UAX=l. WDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="CROSS SECTION OF GRATING/FIR TIMBERS. FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. ZLR=-3.0 
UAx=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING THRU TIBBARS, FULL SCALE" 
XUL=O. YULs25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS+ END 

TTL="PLAN VIEW OF GRATING B GRATING HIDLEVEL. FULL SCALE" 
XUL=O . YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAx=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF TIHBERS 0 TIMBER MIDLEVEL. FULL SCALE" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAx=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="CROSS SECTION OF CENTRAL UNIT, 2X SCALE,Y=4.1275" 
XUL=O.O YUL=4.1275 ZUL=llO. 
XLR=8.255 YLR=4.1275 ZLR=-10. 
UAX=l. WDN=-1. DLX=.127 NCH=* U.WGS* END 

END PLOT 
END DATA 
END 
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Table A.2 (continued) 

CAB16 
=CSAS25 
CASE EBJ.14 U(3.85) 23 6 2.5"/0.0"/1.50"/68.9CI'l, SQUARB 
27GROUPNDF4 INFHONl¶BDIUM 

' U(3.85) METAL 
U-235 1 0. l-86431-3 XND 
U-238 1 0. 4.59713-2 END 

' FULL DENSITY WATER WODERATOR/REFLECTOR 
HZ0 2 1.0 END 

' FIR TIHBER tfODKL 
C 3 0. 1.068021-2 KND 
H 3 0. 2.21713%2 END 
0 3 0. l . lOESOE-2 END 

' STEEL FOR GRATING, TANF. WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANX 
ss304 5 1.0 END 

END COMP 
CASE EBJ.14 U(3.85) 23 6 2.5"/0.0"/1.50"/68.9Cn. SQUARE 
READ PARH 
NPG=600 NUB=YES PLT=NO FDN=YES TME=90 TBA=2 
END PARM 
READ GEOH 

UNIT 1 
COpI=* FIR TIMBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
COH=* WATER GAP 3.5" X 72" X 7.25" BETWEEN TII'IBERS l 
CUEOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
CON=* ARRAY OF TIMB8RS 72" X 72" X 7.25" l 
ARRAY 1 3*0.0 
REPLICATE 2 1 2R0. 2R0.3175 2R0. 1 
REPLICATE 2 1 4R30.48 2R0. 1 

UNIT 4 
COX=* SECTION OF STEEL GRATING l 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
COM=* ARRAY OF STEEL GRATING * 
ARRAY 2 3*0.0 
REPLICATE 2 1 4R0.9525 2R0.0 1 
REPLICATE 2 1 4R30.48 2R0. 1 

UNIT 6 
COH=* U13.85) ROD, H=68.9, SUBMERGED * 
CYLINDER 1 1 1.419903 68.9 0. 
CYLINDER 1 1 2.008046 68.9 0. 
CYLINDER 1 1 2.459344 68.9 0. 
CYLINDER 1 1 2.839806 68.9 0. 
CYLINDER 1 1 3.175000 68.9 0. 
CUBOID 2 1 435.08 68.9 0. 

UNIT 7 
COH=* WATER CUBOID TO COMPLETE ARRAY 3 * 
CUEOID 2 1 415.08 68.9 0. 

UNIT 8 
CO"=* U(3.85) ROD, H=7.3, DRY * 
CYLINDER 1 1 1.419903 7.3 0. 
CYLINDER 1 1 2.008046 7.3 0. 
CYLINDER 1 1 2.459344 7.3 0. 
CYLINDER 1 1 2.839806 7.3 0. 
CYLINDER 1 1 3.175000 7.3 0. 
CUBOID 0 1 435.08 7.3 0. 

UNIT 9 
Con=* VOID CUBOID TO COMPLETE ARRAY 4 * 
CUBOID 0 1 435.08 7.3 0. 

UNIT 10 
Con=+ U0.85) ROD ARRAY, H=68.9, SUBMERGED * 
ARRAY 3 3*0.0 
REPLICATE 2 1 4866.04 2R0. 1 
REPLICATE 2 1 4R30.48 2R0. 1 

UNIT 11 
COpI=* ARRAY OF 22 U(3.85) RODS, H=7.3. DRY l 
ARRAY 4 3*0.0 
REPLICATE 0 1 4R66.04 2RO. 1 
REPLICATE 0 1 4R30.48 2R0. 1 

CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5RO.O 0.1905 1 
REPLICATE 4 1 5RO.O 2.54 1 
END GE034 
READ ARRAY 
ARA=l NUX=l NUY=13 NUZ=l 
FILL 1 2 502 1 END FILL 
ARA=2 NUX=;O NUY=IO NUZ=l 
FILL F4 END FILL 
ARA=3 NUX=5 NUY=5 NUZ=l 
FILL 3R6 2R7 20R6 END FILL 
ARA=4 NUX=5 NUY=S NUZ=l 
FILL 3R8 2R9 20R8 END FILL 
GBL=S 
ARA=S NUX=l NUY=l NUZ=4 
FILL 3 5 10 11 END FILL 
END ARRAY 
READ START 
NST=l 
XSU=-25.4 XSP=25.4 
YSH=-2524 YSP=25.4 
ZSH=21.59 ZSP=90.49 
END START 
READ PLOT 

TTL="PLAN VIEW l/6 SCALE OF CORE, Z=HIDLEVEL OF ANNULI/INSERTS" 
xuL=-91.44 YuL=91.44 ZUL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW OF ARRAY. FULL SCALP" Y  

XUL=-25.4 YUL=25.4 ZUL=59.69 
XLR=25.4 YLR=-25.4 ZLR=59.69 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 
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Table A.3. Table 3 input data 

CASOU 
=CSAS25 
BRITISH HANDBOOK OF CRITICALITY SAFETY U(l.42)P4 L PARAFFIN (CASE 041 
27GROUPNDP4 INPHOHHEDIUM 
UP4 1 0.4903 293 92235 1.4023 92238 98.5977 END 
' NOTE: THE ENRICHNENT GIVEN IN THE REPRENCE IS NOT WEIGHT PlIRCENT 

PARAFFIN 1 0.4572 END 
END COHP 
BRITISH HANDBOOK OF CRITICALITY SAFETY U(1.421P4 L PARAFFIN (CASE 04) 
READ PARM NPG=COO NUB=YES FDN=YBS END PARH 
READ GEOM 
CUBOID 1 1 2146.55 2P46.50 2P61.9 
END GEON 
END DATA 
KND 

CASO5 
=CSAS25 
BRITISH HANDBOOK DF CRITICALITY SAFETY U(l.42114 C PARAFFIN (CASE 05) 
27GROUPNDF4 INFHOMEDIUN 
UP4 1 0.4903 293 92235 1.4023 92238 98.5977 END 
' NOTE: THE ENRICHMENT GIVEN IN THE RKFRENCE IS NOT WEIGHT PERCBNT 

PARAFFIN 1 0.4572 END 
END COHP 
BRITISH BANDBOOK OF CRITICALITY SAFETY U(l.421F4 C PARAFFIN (CASE 05) 
READ PARM NPG=COO NUB=YES FDN=YES END PARM 
READ GBOM 
CUBOID 1 1 2~50.00 2849.95 2351.55 
END GE034 
END DATA 
END 

CASOI 
=CSAS25 
BRITISH HANDBOOK OF CRITICALITY SAFETY Utl.42)F4 C PARAFIIN (CASI 06) 
27GROUPNDF4 INFHOHNEDIUM 
UP4 1 0.4903 293 92235 1.4023 92238 98.5977 END 
' NOTE: THE ENRICHMENT GIVEN IN THK REFRENCE IS NOT WEIGHT PERCENT 

PARAFFIN 1 0.4572 END 
END COI'SP 
BRITISH HANDBOOK OF CRITICALITY SAFETY U(1.42)F4 C PARAFFIN (CASE 06) 
READ PAR34 NPG=600 NUB=YLS FDN=YES END PARN 
READ GEOI 
CUBOID 1 1 2365.35 2~65.3 2337.1 
END GEOH 
END DATA 

=CSAS25 
BRITISH HANDBOOK OF CRITICALITY SAFETY U(1.421F4 C PARAFFIN (CASE 06) 
HANSEN-ROACH INFHONHEDIUH 
UP4 1 0.4903 293 92235 1.4023 92238 98.5977 ISND 
0 NOTE: THE ENRICHHENT GIVEN IN THE REFRENCE IS NOT WEIGHT PERCENT 

PARAFFIN 1 0.4572 END 
END COHP 
BRITISH HANDBOOK OF CRITICALITY SAFETY U(l.42114 C PARAFFIN (CASE 061 
RBAD PAR" NPG=COO NUB=YBS FDN=YES END PARN 
READ GEOH 
CUBOID 1 1 2365.35 2165.3 2337.1 
END GE036 
END DATA 
END 

CASll  
=CSAS25 
RAFFETY AND HILHALCZO U(Z)F4-1 REFLKCTED (CASE 11) 
27GROUPNDF4 INFHOHHEDIUM 
U-235 1 0 1.58llE-4 END 
U-238 1 0 7.6467%3 END 
H 1 0 3.0864E-2 END 
C 1 0 1.4839E-2 END 
F 1 0 3.1219E-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COUP 
RAFFETY AND MALHALCZO U(2)14-1 REFLECTED (CASE. 10 
READ PAR" RUN=YES NPG=BOO NUB=YES FDN=YES END PARN 
READ GBOM 
UNIT 1 
CUBOID 1 1 4328.110 2356.44 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT 2 
CUBOID 3 1 4328.110 280.0 
REPLICATE 3 2 4S3.048 0.0 3.048 5 
END GROM 
READ ARRAY 
NUX=l NUY=l Nut=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=CSAS25 
RAFFBTY MD XILHALCZO U(2)F4-1 RLFLECTBD (CASE 11, 
HANSEN-ROACH INFHOHMXDILIH 
U-235 1 0 1.58111-4 BND 
U-238 1 0 7.64671-3 END 
H 1 0 3.0864B-2 BND 
C 1 0 1.48393-2 END 
F 1 0 3.12191-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COl4P 
RAFFETY AND MLHALCSO U(2)F4-1 REFLECTED (CASE 11) 
READ PARN RUN=YES PLT=NO NPG=BOO NUB=YES FDN=YES END PARN 
READ GEOM 
UNIT 1 
CUBOID 1 1 4128.110 2356.44 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT 2 
CUBOID 3 1 4328.110 2eO.O 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GBOM 
RBAD ARRAY 
NUX= 1 NUY=l NUE=2 
FILL 2 1 BND FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XS SLICE OF CASE 11 SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 ZUL=l46 
XLR=88 YLR=IO SLR=-3 
UAx=l WDN=-1 NAX=130 NCHz'0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 



Table A.3 (continued) 

CASl2 
=CSAS25 
RAFFETY AND MILHALCZO U(Z)FQ-1 UNREPLSCTED (CASE 12) 
27GROUPNDF4 INFHOMNEDLUPI 
U-235 1 0 1.58113-U END 
U-238 1 0 7.64673-3 END 
H 1 0 3.0864E-2 END 
C 1 0 1.4839S-2 END 
F 1 0 3.1219S-2 END 
END COHP 
RAFFETY AND MLHALCZO Ul2)F4-1 UNRSFLECTED (CASEl2) 
READ PARM NPG=BOO NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 35.735 -35.735 35.735 -35.735 47.07 -47.07 
END GEON 
END DATA 
END 
=CSAS25 
RAFFETY AND HILHALCZO LIlZ)F4-1 UNREFLECTED (CASE 12) 
HANSEN-ROACH INFHOHHEDIUB 
U-235 1 0 1.58llE-4 END 
U-238 1 0 7.646733-3 END 
H 1 0 3.0864E-2 END 
C 1 0 1.48391-2 END 
F 1 0 3.1219S-2 END 
END COl’lP 
RAFFSTY AND MALHALCZO Ul21F4-1 UNREFLECTED (CASEl2) 
READ PARM NPG=COO NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 35.735 -35.735 35.735 -35.735 47.07 -47.07 
END GEOI 
END DATA 
END 

CAS13 
=CSAS25 
RAFFETY AND HILHALCZO U(2)F4-2 REFLECTED (CASE 13) NO BIASING 
27GROUPNDF4 INFHOMMEDIU@X 
U-235 1 0 1.3303E-4 END 
U-238 1 0 6.4370E-3 END 
H 1 0 3.9097S-2 END 
C 1 0 1.8797E-2 END 
F 1 0 2.6280E-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COMP 
RAFFETY AND MALHALCZO U(2)F4-2 REFLNCTED (CASE 13) NO BIASING 
READ PARN RUN=YES NPG=BOO NUB=YES FDN=YES END PARM 
READ GEOM 
UNIT 1 
CUBOID 1 1 4325.555 2336.935 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT 2 
CUBOID 3 1 4325.555 2*0.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEOH 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
' READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 

=CSAS25 
RAFFETY AND MILHALCZO U(Z)PQ-2 REFLECTED (CASE 13) NO BIASING 
HANSEN-ROACH INFHOI' lHPIEDIUM 
U-235 1 0 1.3303E-4 END 
U-238 1 0 6.4370E-3 END 
H 1 0 3.90971-2 END 
C 1 0 1.8797E-2 END 
F 1 0 2.6280E-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLAS8 3 0.918 END 
AL 3 0.062 END 
END COMP 
RAFFETY AND HALHALCZO U(2)F4-2 REFLECTED (CASE 13) NO BIASING 
READ P- RUN=YES PLT=NO NPG=BOO NUB=YES FDN=YES END R- 
READ GEOPI 
UNIT 1 
CUBOID 1 1 4325.555 2836.935 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT 2 
CUBOID 3 1 4125.555 2*0.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
' READ BIAS ID=400 2 6 END BIAS 

READ PLOT TTL='XZ SLICE OF CASE 13 SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 ZUL=lOC 
XLR=83 YLR=20 ZLR=-3 
UAX=l WDN=-1 NAX=l30 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 
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Table A.3 (continued) 

CASlO 
=CSASZS 
FSFFETY AND SILHALCZO U(2)14-2 UNREFLECTED (CASE 14) 
27GROUPNDF4 INFHOMSDIUN 
U-235 1 0 1.3303E-4 END 
U-238 1 0 6.4370x-3 END 
: 1 1 0 0 3.9097X-2 1.8797x-2 END END 

F 1 0.2.6280X-2 END 
END COEP 
RAFFETY AND HALHALCZO UlZIF4-2 UNREFLECTED (CASE 141 
READ PARE NPG=600 NUB=YSE FDN=YES END PAM8 
READ GSON 
CUBOID 1 1 28.11 -28.11 28.11 -28.11 61.235 -61.235 
END GEOI 
END DATA 
END 
=CSAS25 
RAFFETY AND EILHALCZO U(2)F4-2 UNREFLECTED (CASE 14) 
HANSEN-ROACH INFROEMSDIUN 
U-235 1 0 1.3303X-4 END 
U-238 1 0 6.4370X-3 END 
H 1 0 3.9097E-2 END 
C 1 0 1.8797X-2 END 
F 1 0 2.6280X-2 END 
END COUP 
RAFlETY AND NALMALCZO U(2)F4-2 UNREFLECTED (CASE 14) 
READ PAM NPG=600 NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 28.11 -28.11 28.11 -28.11 61.235 -61.235 
END GEOE 
END DATA 
END 

CASlS 
=CSAS25 
RAFFETY AND HALHALCZO U(2)F4-3 REFLECTED (CASE 15) 
27GROUPNDFQ INFAOEEEDIUIY 
U-235 1 0 1.1191X-4 END 
U-238 1 0 5.41521-3 END 
H 1 0 4.54721-2 END 
C 1 0 2.1861X-2 END 
F 1 0 2.2109X-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COBIP 
RAFFETY AED NALHALCLO U(2)F4-3 REFLECTED (CASE 15) 
READ PARE RUN=YES NPG=COO NUB=YES FDN=YES END PAM 
READ GEOE 
UNIT 1 
CUBOID 1 1 9326.835 2327.145 
REPLICATE 2 2 5s3.048 0.0 5 
UNIT 2 
CUBOID 3 1 4326.835 2*0.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GSOU 
READ ARRAY 
NUX=l NUY=l NUz=2 
FILL 2 1 END FILL 
END ARRAY 

READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=CSAS25 
RAFFETY AND SILHALCZO U(2)F4-3 REFLECTED (CASE 15) 
HANSEN-ROACH INFHOEEEDIUPI 
U-235 1 0 1.1191X-4 END 
U-238 1 0 5.4152X-3 END 
H 1 0 4.5472E-2 END 
C 1 0 2.1861x-2 END 
F 1 0 2.2109X-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COUP 
RAFFETY MD MALHALCZO U(2)F4-3 REFLECTSD (CASE 15) 
READ PARN RUN=YES PLT=NO NPG=BOO NUB=YES FDN=YES END PARN 
READ GEOE 
UNIT 1 
CUBOID 1 1 4P26.835 2327.145 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 4326.835 2eO.O 
REPLICATE 3 2 4+3.048 0.0 3.048 5 
END GSON 
READ ARRAY 
NUX=l NUY=l NUz=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 15 SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 ZUL=86 
XLR=86 YLR=20 ZLR=-3 
UAX=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 



Table A.3 (continued) 

CAS16 
=CSAS25 
RAFFETY AND NILHALCZO U(2)14-4 REFLECTED (CASE 161 
27GROUPNDF4 INFHOEEEDIUH 
U-235 1 0 0.9924X-4 END 
U-238 1 0 4.7998X-3 END 
H 1 0 4.9212X-2 END 
C 1 0 2.3660X-2 END 
F 1 0 1.9596x-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END CORP 
RAFFETY AND EALHALCZO U(?)FQ-4 REFLECTED (CASE 16) 
READ PARE RUN=YES NPG=BOO NUB=YES FDN=YES END PARE 
REM GEOH 
UNIT 1 
CUBOID 1 1 4323.000 2P48.285 
REPLICATE 2 2 5+3.048 0.0 5 
UNIT 2 
CUBOID 3 1 4123.000 2*0.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEOE 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=‘400 2 6 END BIAS 
END DATA 
END 
=CSAS25 
RAFFETY AND MILHALCZO U(2)F4-4 REFLECTED (CASE 16) 
HANSEN-ROACH INFHOMEDIUH 
U-235 1 0 0.9924X-4 END 
U-238 1 0 4.7998X-3 END 
H 1 0 4.9212X-2 END 
C 1 0 2.3660X-2 END 
P 1 0 1.9596X-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COMP 
RAFFETY AND NALHALCZO U(2)F4-4 REFLECTSD (CASE 16) 
READ PARI RUN=YES PLT=NO NPG=600 NUB=YES FDN=YES END PARR 
READ GSOE 
UNIT 1 
CUBOID 1 1 4923.000 2348.285 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT 2 
CUBOID 3 1 4323.000 280.0 
REPLICATE 3 2 4+3.048 0.0 3.048 5 
8ND GEOH 
READ ARRAY 
NUX=l NUY=l NtJz=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 16 SHOWING BIASING REGIONS' 
XUL=-1 YuL=20 ZUL=l29 
XLR=79 YLR=20 ZLR=-3 
UAX=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 

CAS17 
=CSAS25 
RAFFETY AND NILHALCZO U(Z)F4-5 RBFLECTSD (CASE 177 
27GROUPNDF4 INFHOEEBDIUE 
U-235 1 0 0.8667x-4 END 
U-238 1 0 4.1941B-3 END 
H 1 0 5.3187X-2 END 
C 1 0 2.5570X-2 END 
F 1 0 1.7123X-2 END 
POLYETHYLENE 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COMP 
RAFFETY AND MLHALCZO U(2)F4-5 REFLECTED (CASE 17) 
READ PARE RUR=YES NPG=600 NUB=YES FDN=YES END PAREl 
READ GEOH 
UNIT 1 
CUBOID 1 1 2P28.160 2330.645 2327.040 
REPLICATE 2 2 5r3.048 0.0 5 
UNIT 2 
CUBOID 3 1 2P28.160 2330.645 2*0.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=CSAS25 
RAFFETY AND RILHALCZO U(2)F4-5 REFLECTED (CASE 17) 
HANSEN-ROACH INFHOEHSDIUE 
U-235 1 0 0.8667X-4 END 
U-238 1 0 4.194lE-3 END 
H 1 0 5.31871-2 END 
C 1 0 2.557013-2 END 
F 1 0 1.712333-2 END 
POLYETHYLENE 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COMP 
RAFFETY AND EALHALCZO U(2)F4-5 REFLECTED (CASE 17) 
READ PARE RUN=YES PLT=NO NPG=COO NUB=YES FDN=YES END PARN 
READ GEOR 
UNIT 1 
CUBOID 1 1 2328.160 2330.645 2327.040 
REPLICATE 2 2 5e3.048 0.0 5 
UNIT 2 
CUBOID 3 1 2128.160 2P30.645 2*0.0 
REPLICATE 3 2 4+3.048 0.0 3.048 5 
END GEOE 
READ ARRAY 
NUX=1 NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 17 SHOWING BIASING REGIONS' 
XUL=-1 YUL=IO ZUL=86 
XLR=89 YLR=20 ZLR=-3 
UAX=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 



Table A.3 (continued) 

CAS18 
=CSAS25 
RAFFETY AND IIILHALCLO UlZ)F4-5 UNREFLECTED (CASE 18) 
27GROUPNDF4 INFHOEUEDIUN 
U-235 1 0 0.8667X-4 END 
U-238 1 0 4.ii4lE-3 END 
H 1 0 5.3187X-2 END 
C 1 0 2.5570x-2 END 
P 1 0 1.7123X-2 END 
END COEP 
RAFFETY AND HALHALCZO U(2lF4-5 UNREFLECTED (CASE187 
READPARE NPG=BOO NUB=YES FDN=YES END PARI4 
READ GE093 
CUBOID 1 1 30.65 -30.65 33.27 -33.27 33.26 -33.26 
END GSON 
END DATA 
END 
=CSAS25 
RAFFETY AND EILHALCZO U(2)14-5 UNREFLECTED (CASE 18) 
HANSEN-ROACH INFHOEEEDIUN 
U-235 1 0 0.8667E-4 END 
U-238 1 0 4.1941E-3 END 
H 1 0 5.31871-2 END 
C 1 0 2.557OE-2 END 
F 1 0 1.7123S-2 END 
END COEP 
RAFFETY AND MLHALCZO Ul2)F4-5 UNREFLECTED (CASSl8) 
READ PARN NPG=BOO NUB=YES FDN=YES END PARE 
READ GEON 
CUBOID 1 1 30.65 -30.65 33.27 -33.27 33.26 -33.26 
END GEON 
END DATA 
END 

CASl9 
=CSAS25 
RAFFETY AND UILEALCZO U(?lF4-6 REFLECTED (CASE 19) 
27GROUPNDFQ INFAOXEEDIUX 
U-235 1 0 0.6232X-4 END 
U-238 1 0 3.0100X-3 END 
Ii 1 0 6.0557X-2 END 
C 1 0 2.9114X-2 END 

1 0 1.2309X-2 END 
;OLYETHYLENE 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COEP 
RAFFETY AND HALHALCZO U(2>F4-6 REFLECTED (CASE 19) 
READ PARIS RUN=YES NPG=BOO NUB=YES FDN=YES END PARE 
READ GEOIY 
UNIT 1 
CUBOID 1 1 2338.255 2338.220 2341.210 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUB010 3 1 2P38.255 2338.220 2*0.0 
REPLICATE 3 2 4r3.048 0.0 3.048 5 

READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=CSASZS 
RAFFETY AND NILHALCZO U(2)F4-6 REFLECTED (CASE 19) 
HANSEN-ROACH INFHOl' lEEDIUE 
U-235 1 0 0.6232X-4 END 
U-238 1 0 3.0100X-3 END 
H 1 0 6.0557X-2 END 
C 1 0 2.9114S-2 END 
F 1 0 1.2309X-2 END 
POLYETHYLENE 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COUP 
RAFFETY AND MLHALCZO U(2)F4-6 REFLECTED (CASE 19) 
READ PAREI RUN=YES PLT=NO NPG=600 NUB=YES FDN=YES END PARN 
READ GEON 
UNIT 1 
CUBOID 1 1 2P38.255 2138.220 2P41.210 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT 2 
CUBOID 3 1 2P38.255 2338.220 280.0 
REPLICATE 3 2 483.048 0.0 3.048 5 
END GEOU 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 19 SHOWING BIASING REGIONS' 
XUL=- 1 YUL=20 ZUL=llS 
XLR=lOE YLR=IO ZLR=-3 
UAX=l WDN=-1 NAX=l30 NCA='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 

END GE079 
READ ARRAY 
NUX=l NuY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
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CAS23 
=CSAS25 
RAFFSTY AND EILHALCZO U(3)F4-1 REFLECTED (CASE 23) 
27GROUPNDF4 INFHOEEEDIUE 
U-235 1 0 2.3494X-4 END 
U-238 1 0 7.49991-3 END 
H 1 0 3.1341X-2 END 
C 1 0 l-50678-2 END 
F 1 0 3.0939X-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 

Table A.3 (continued) 

CAS22 
=CSAS25 
RAFFBTY AED EILHALCZO U(3)F4-1 REFLECTED (CASE 22) 
27GROUPNDFQ INFHOFDIEDIUE 
U-235 1 0 2.3494S-4 END 
U-238 1 0 7.49991-3 END 
H 1 0 3.1341X-2 END 
C 1 0 1.5067X-2 END 
F 1 0 3.0939X-2 END 

END COHP 
RAFFETY AND MLHALCZO U(3)14-1 REFLECTED (CASE 23) 
READ PARN RUN=YES NPG=600 NUB=YBB FDN=YES END PAM 
READ GEON 
UNIT 1 
CUBOID 1 1 2323.010 2P23.010 2333.785 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT 2 
CUBOID 3 1 2P23.010 2P23.010 2*0.0 
REPLICATE 3 2 4e3.048 0.0 3.048 5 
END GE033 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=CSAS25 
RAFFETY AND I ILRALCZO U(3)?4-1 REFLECTED 
HANSEN-ROACH INFHOMEDIUN 
U-235 1 0 2.3494X-9 END 
U-238 1 0 7.4999X-3 END 
H 1 0 3.1341X-2 END 
C 1 0 1.5067x-2 END 
F 1 0 3.0939X-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COMP 

(CASE 23) 

RAFFETY AND MLHALCZO Ul3)F4-1 REFLECTED (CASE 23) 
READ PARE RUN=YSS PLT=NO NPG=SOO NUB=YES FDN=YES END PARE 
READ GEOtl 
UNIT 1 
CUBOID 1 1 2P23.010 2P23.010 2333.785 
REPLICATE 2 2 5+3.048 0.0 5 
UNIT 2 
CUBOID 3 1 2P23.010 2P23.010 280.0 
REPLICATE 3 2 4+3.048 0.0 3.048 5 
END GSOE 
READ ARRAY 
NUX=l MY=1 NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 23 SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 ZUL=99 
XLR=79 YLR=20 ZLR=-3 
UAx=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 

PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COHP 
RAFFETY AND MLHALCZO U(J)FQ-1 REFLECTED (CASE 22) 
READ PARH RUN=YES NPG=BOO NUB=YES FDN=YES END PAM 
READ GBON 
UNIT 1 
CUBOID 1 1 2P21.735 2P21.735 2343.1950 
REPLICATK 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 2P21.735 2121.735 2*0.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEON 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=CSAS25 
RAFFETY AND EILHALCZO U(3)F4-1 REFLECTED (CASE 22) 
HANSEN-ROACH INFHOE.UEDIUM 
U-235 1 0 2.34943-4 END 
U-238 1 0 7.4999X-3 END 
H 1 0 3.134lS-2 END 
C 1 0 1.5067X-2 END 
F 1 0 3.0939X-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COEP 
RAFFBTY AWD MLHALCZO U(3)F4-1 REFLECTED (CASE 22) 
READ PARN RUN=YES PLT=NO NPG=BOO NUB=YES FDN=YES END PARE 
READ GBOE 
UNIT 1 
CUBOID 1 1 2321.735 2121.735 2143.1950 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT L 
CUBOID 3 1 2321.735 2P21.735 2+0.0 
REPLICATE 3 2 4+3.048 0.0 3.048 5 
END GEOI 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 22 SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 ZUL=l29 
XLR=79 YLR=20 ZLR=-3 
UAX=l WDN=-1 NAX=130 ECH='O,23456' 
PIC=WTS 
END PLOT 
END DATA 
END 

? 
e  



Table A.3 (continued) 

CAS24 CAS25 
=CSAS25 =CSAS25 

RAFFSTY AND EILHALCZO Ul3)F4-1 REFLECTED (CASE 24) NO BIASING 
27GROUPNDF4 INFHONEEDIUH 
U-235 1 0 2.34948-4 END 
U-238 1 0 7.4999X-3 END 
H 1 0 3.1341X-2 END 
C 1 0 1.5067x-2 END 
F 1 0 3.0939X-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COMP 
RAFFETY AND "ALHALCZO lJ(3)FQ-1 RSFLECTSD (CASE 24) NO BIASING 
READ PARH RUN=YES NPG=600 NUB=YES FDN=YES KND PARE 
READ GEOM 
UNIT 1 
CUBOID 1 
REPLICATE 
UNIT 2 
CUBOID 3 
REPLICATE 
END GEOE 

RAFFETY AND NILHALCZO Ul3lF4-1 RSFLECTED (CASE 257 
27GROUPNDPQ INFHOIll ' lEDIUE 
U-235 1 0 2.34943-Q END 
U-238 1 0 7.4999x-3 END 
H 1 0 3.1341X-2 END 
C 1 0 1.5067X-2 END 
P 1 0 3.0939x-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COHP 
RAFFETY AND EALHALCZO U(3)14-1 REFLECTED (CASE 25) 
READ PARN RUN=YBS NPG=BOO NUB=YES FDN=YES END PARN 
READ GEOE 

1 2328.125 2128.125 2921.705 
2 2 5+3.098 0.0 5 

2328.125 2928.125 210.0 1 
3 2 4+3.048 0.0 3.048 5 

Y READ ARRAr 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
' READ BIAS ID=400 2 6 END BIAS 

END DATA 

UNIT 1 
CUBOID 1 1 2330.680 2330.680 2119.335 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT 2 
CUBOID 3 1 2130.680 2P30.680 2*0.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEOE 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
END DATA 
END END 

=CSAS25 
RAFFETY AND EILHALCZD UI3)F4-1 REFLECTED (CASE 24) NO BIASING 
HANSEN-ROACH INFHO~EDIU!# 
U-235 1 0 2.3494X-4 END 
U-238 1 0 7.4999E-3 END 
H 1 0 3.1341X-2 END 
C 1 0 1.5067X-2 END 
F 1 0 3.0939X-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COHP 
RAFFETY AND EALHALCZO UO)FQ-1 REFLECTSD (CASE 24) NO BIASING 
READ PARIt RUN=YSS PLT=NO NPG=BOO NUB=YES FDN=YES END PARN 
READ GEOH 
UNIT 1 
CUBOID 1 1 2P28.125 2328.125 2321.705 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 2328.125 2328.125 2*0.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEON 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
' READ BIAS ID=400 2 6 END BIAS 

READ PLOT TTL='XZ SLICE OF CASE 24 SHOWING BIASING REGIONS' 
XUL=-1 YUL=IO ZUL=75 
XLR=88 YLR=IO ZLR=-3 
UAX=l WDN=-1 NAX=l30 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 

=CSAS25 
RAFFETY AND HILHALCZO U(3)F4-1 REFLECTED (CASE 25) 
HANSEN-ROACH INFHOMHEDIUI 
U-235 1 0 2.3494X-4 END 
U-238 1 0 7.4999X-3 END 
H 1 0 3.1341X-2 END 
C 1 0 1.5067x-2 END 
F 1 0 3.09393-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COlP 
RAFFETY AND EALHALCZO lJl3)F4-1 REFLECTED (CASE 25) 
READ PARE RUN=YES PLT=NO NPG=600 NUB=YES FDN=YES END PARN 
READ GEOE 
UNIT 1 
CUBOID 1 1 2330.680 2330.680 2119.335 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 2P30.680 2330.680 2*0.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEOI’l 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 25 SHOWING BIASING REGIONS' 
XUL=-1 YUL=ZO ZUL=71 
XLR=93 YLR=IO ZLR=-3 
UAX=l WDN=-1 NAX=l30 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 

? 
% 
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CAS26 
=CSAS25 
RAFFSTY AND MILHALCZO U(3)FQ-1 UNREFLECTED (CASE 26) 
27GROUPNDF4 INFHOMMEDIUH 
U-235 1 0 2.3494E-4 END 
U-238 1 0 7.49998-3 END 
H 1 0 3.1341x-2 END 
C 1 0 1.5067X-2 END 
F 1 0 3.0939X-2 END 
END COIP 
RAFFBTY AND MALHALCZO U(3lF4-1 UNREFLSCTSD (CASE 26) 
READ PARM NPG=600 NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 28.235 -28.235 28.235 -28.235 43.32 -43.32 
END GEOM 
END DATA 
END 
=CSAS25 
RAFFETY AND MILHALCZO Ut3)F4-1 UNREFLECTED (CASE 26) 
HANSEN-ROACH INFHOMMEDIUM 
U-235 1 0 2.3494X-4 END 
U-238 1 0 7.49993-3 END 
H 1 0 3.1341X-2 END 
C 1 0 1.5067X-2 END 
F 1 0 3.09391-2 END 
END COMP 
RAFFETY AND MALHALCZO U(3)F4-1 UNREFLECTED (CASE 26) 
READ PARM NPG=600 NUB=YBS FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 28.235 -28.235 28.235 -28.235 43.32 -43.32 
END GSOM 
END DATA 
END 

CAS2 7 
=CSAS25 
RAFFETY MD MILHALCZO U(3)F4-1 UNREFLECTED (CASE 27) 
27GROUPNDF4 INFHOMMEDIUM 
U-235 1 0 2.3494X-4 END 
U-238 1 0 7.4999X-3 END 
H 1 0 3.1341X-2 END 
C 1 0 1.5067X-2 END 
F 1 0 3.0939X-2 END 
END COMP 
RAFFSTY AND MALHALCZO UO)FI-1 UNREFLECTED (CASE 27) 
READ PARM NPG=BOO NUB=YES FDN=YSS END PARM 
READ GEOM 
CUBOID 1 1 28.125 -28.125 30.68 -30.68 37.19 -37.19 
END GEOM 
END DATA 
END 
=CSAS25 
RAFFETY AND MILHALCZO U(3)F4-1 UNREFLECTED (CASE 271 
;WN-ROACH INFHONNBDIUM 

1 0 2.3494X-4 END 

Table A.3 (continued) 
RAFFETY AND MALHALCZO LIt3)F4-1 UNREFLECTED (CASE 27) 
READ PAR2 NPG=BOO NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 28.125 -28.125 30.68 -30.68 37.19 -37.19 
END GSOM 
END DATA 
END 

CAS28 
=CSASfS 
RAFFETY AND MILHALCZO U(3)F4-1 UNREFLECTED (CASE 28) 
27GROUPNDFQ INFHOMMEDIUM 
U-235 1 0 2.3494X-4 END 
U-238 1 0 7.4999X-3 END 
H 1 0 3.13418-2 END 
C 1 0 1.5067X-2 END 
F 1 0 3.0939X-2 END 
END COMP 
RAFFETY AND MALHALCZO U(3)F4-1 UNREFLECTED (CASE 28) 
READ PARM NPG=600 NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 30.7 -30.7 30.7 
END GEOM 
END DATA 
END 
=CSAS25 

-30.7 33.00 -33.00 

RAFFETY AND MILHALCZO U(3)F4-1 UNREFLECTED (CASE 28) 
HANSEN-ROACH INFHOMMEDIUM 
U-235 1 0 2.34943-4 END 
U-238 1 0 7.4999X-3 END 
H 1 0 3.1341X-2 END 
C 1 0 1.5067X-2 END 
F 1 0 3.09398-2 END 
END COI’IP 
RAFFETY AND MALHALCZO U(3)F4-1 UNREFLECTED (CASE 28) 
READ PARH NPG=BOO NUB=YES FDN=YES END PAW! 
READ GEOM 
CUBOID 1 1 30.7 -30.7 30.7 -30.7 33.00 -33.00 
END GEOM 
END DATA 
END 

U-238 1 0 7.4999X-3 END 
H 1 0 3.1341X-2 END 
C 1 0 1.5067X-2 END 
F 1 0 3.0939X-2 END 
SND COUP 



Table A.3 (continued) 

CAS29 
=CSAS25 
RAFFETY AND MILHALCZO U(3)F4-2 REFLECTED lCAS29) 
27GROUPNDFQ INFHOMMEDIUM 
U-235 1 0 1.6709S-4 END 
U-238 1 0 5.3355X-3 END 
H 1 0 4.6262x-2 END 
C 1 0 2.2241X-2 END 
F 1 0 2.2011X-2 END 
POLYETHYLENE 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COMP 
RAFFETY AND NALHALCZO U(3)F4-2 REFLECTED (CAS29) 
READ PARM RUN=YES NPG=BOO NUB=YES FDN=YES END PARN 
READ GEOM 
UNIT 1 
CUBOID 1 1 2320.405 2320.400 2119.745 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT 2 
CUBOID 3 1 2P20.405 2920.400 2eO.O 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=CSAS25 
RAFFETY AND MILHALCZO U(3)F4-2 REFLECTED (CAS297 
HANSEN-ROACH INFHONNEDIUM 
U-235 1 0 1.6709X-4 END 
U-238 1 0 5.3355x-3 END 
A 1 0 4.6262x-2 END 
C 1 0 2.2241x-2 END 
F 1 0 2.20118-2 END 
POLYETHYLSNE 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COMP 
RAFFETY AND MALHALCZO U(3IF4-2 REFLECTED (CAS291 
REM PARM RUN=YES PLT=NO NPG=BOO NUB=YES FDN=YES END PARN 
READ GSOM 
UNIT 1 
CUBOID 1 1 2120.405 2P20.400 2319.745 
;;t;ICr" 2 2 5*3.048 0.0 5 

CUBOID 3 1 2320.405 2120.400 2*0.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CAS29 SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 ZUL=71 
XLR=73 YLR=20 ZLR=-3 
UAX=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 

CAS30 
=CSAS25 
RAFFETY AND MILHALCZO U(3)F4-2 UNREFLECTED (CASE 301 
27GROUPNDFQ INFHOMMEDIUM 
U-235 1 0 1.6709X-4 END 
U-238 1 0 5.33553-3 END 
H 1 0 4.62628-2 END 
C 1 0 2.2241X-2 END 
F 1 0 2.20113-2 END 
END COMP 
RAFFETY AND MALHALCZO U(3)F4-2 UNREFLBCTED (CASE 30) 
READ PARM RUN=YES NPG=BOO NUB=YSS FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 2320.450 2320.465 2P58.400 
END GEOM 
END DATA 
END 
=CSAS25 
RAFFETY AND MILHALCZO U(3)F4-2 UNREFLECTED (CASE 30) 
HANSEN-ROACH INFHOMMEDIUM 
U-235 1 0 1.6709X-4 END 
U-238 1 0 5.3355X-3 END 
H 1 0 4.6262X-2 END 
C 1 0 2.2241X-2 END 
F 1 0 2.2011x-2 END 
END COUP 
RAFFETY AND MALHALCZO U(3)F4-2 UNREFLECTED (CASE 30) 
READ PARM RUN=YES NPG=BOO NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 2320.450 2320.465 2358.400 
END GEON 
END DATA 
END 

CAS31 -_.-_ 
=CSAS25 
RAFFSTY MD MILHALCZO Ll(3)FQ-2 UNREFLECTEI~ (CASE 31) 
27GROUPNDF4 INFHOMMEDIUN 
U-235 1 0 1.6709X-4 END 
U-238 1 0 5.3355x-3 END 
A 1 0 4.62628-2 END 
C 1 0 2.2241x-2 END 
F 1 0 2.2011X-2 END 
END COMP 
RAFFETY AND MALHALCZO U(3)F4-2 UNREFLECTED (CASE 31) 
READ PARN RUN=YES NPG=COO NUB=YES FDN=YES END PARN 
READ GEOM 
CUBOID 1 1 2324.295 2325.570 2324.265 
END GEOM 
END DATA 
END 
=CSAS25 
RAFFETY AND NILHALCZO U(3)F4-2 UNREFLECTED (CASE 31) 
HANSEN-ROACH INFHOMMEDIUN 
U-235 1 0 1.6709X-4 END 
U-238 1 0 5.3355X-3 END 
H 1 0 4.6262X-2 END 
C 1 0 2.2241X-2 END 
F 1 0 2.2011X-2 END 
END COMP 



Table A.3 (continued) 

RAFFETY AND MALHALCZO U(3)14-2 UNREFLECTED (CASE 31) 
READ PARM RUN=YBS NPG=600 NUB=YES ?DN=YES END PARM 
READ GEDN 
CUBOID 1 1 2P24.295 2325.570 2P24.265 
END GEOM 
END DATA 
END 

cAs32 
=CSAS25 
RAFFETY AND MILHALCZO U(3)F4-2 UNREFLECTED (CASE 321 
27GROUPNDF4 INFHOMMEDIUM 
U-235 1 0 1.6709X-4 END 
U-238 1 0 5.3355x-3 END 
H 1 0 4.6262x-2 END 
C 1 0 2.2241X-2 END 
F 1 0 2.2011X-2 END 
END conP 
RAFFETY AND MALHALCZO UO)FQ-2 UNREFLECTED (CASE 32) 
READ PAM RUN=YES NPG=600 NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 2340.855 2340.830 2915.670 
END GSOM 
END DATA 
END 
=CSAS25 
RAFFETY AND MILHALCZO U(3)F4-2 UNREFLECTED (CASE 32) 
RMSEN-ROACH INFHOMMEDIUM 
U-235 1 0 1.6709X-4 END 
U-238 1 0 5.3355E-3 END 
H 1 0 4.6262X-2 END 
C 1 0 2.22411-2 END 
F 1 0 2.20113-2 END 
END COMP 
RAFFETY AND MALHALCZO U(3)F4-2 UNREFLECTED (CASE 32) 
READ PAM RUN=YES NPG=BOO NUB=YES FDN=YSS END PARM 
READ GEOM 
CUEOID 1 1 2340.855 2340.830 2315.670 
END GEOM 
END DATA 
END 

CAS33 
=CSAS25 
CRITICAL REFLSCTED CYLINDER OF AQUEOUS U(4.98102F2 (CASE 331 
27GROUPNDF4 INFHDMMEDIUM 
SOLNU02F2 1 910.36 0.0 1 298 92235 4.98 92238 95.02 END 
ss304 2 1.0 END 
H20 3 1.0 END 
CD 4 1.0 END 
END COMP 
CRITICAL REFLECTED CYLINDER OF AQUEOUS U(4.98102F2 (CASE 33) 
READ PARM RUN=YES NPG=600 NUB=YES FDN=YES END PARN 
READ GEOM 
UNIT 1 
CYLINDER 1 1 19.545 2P27.225 
CYLINDER 0 1 19.545 78.975 -27.225 
CYLINDER 2 1 19.624 79.054 -27.304 
CYLINDER 4 1 19.705 79.054 -27.304 
CYLINDER 2 1 22.245 79.054 -27.304 
CYLINDER 3 1 45.000 79.054 -27.304 
CUBOID 0 1 4P45.000 79.054 -27.304 
END GEOM 
END DATA 
END 
=CSAS25 
CRITICAL REFLBCTSD CYLINDER OF AQUEOUS U(4.98102F2 (CASE 331 
HANSEN-ROACH INFHOMMEDIUM 
SOLNU02F2 1 910.36 0.0 1 298 92235 4.98 92238 95.02 END 
ss304 2 1.0 END 
H20 3 1.0 END 
CD 4 1.0 END 
END COMP 
CRITICAL REFLECTED CYLINDER OF AQUEOUS U(4.98)0232 (CASE 33) 
READ PARM RUN=YES NPG=COO NUB=YES FDN=YES END PARM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 19.545 2127.225 
CYLINDER 0 1 19.545 78.975 -27.225 
CYLINDER 2 1 19.624 79.054 -27.304 
CYLINDER 4 1 19.705 79.054 -27.304 
CYLINDER 2 1 22.245 79.054 -27.304 
CYLINDER 3 1 45.000 79.054 -27.304 
CUBOID 0 1 4345.000 79.054 -27.304 
END GEOM 
READ PLOT TTL='XZ SLICE OF CYLINDER CASE 33’ 
XUL=-45 YUL=O.O ZUL=El 
XLR=45 YLR=O.O ZLR=-29 
UAX=l NDN=-1 NAX=lJO NCH=‘01234’SND 
TTL='ENLARGENENT OF LOWER RIGHT HAND CORNER OF CYLINDER' 
XUL=lE YUL=O.O ZUL=-25 
XLR=23 YLR=O.O ZLR=-28 
uAx= 1 WDN=- 1 NAX=130 NCH=‘01234’ 
END PLOT 
END DATA 
END 



Table A.3 (continued) 

CAS34 
=CSAS25 
CRITICAL REFLECTED CYLINDER OF AQUEOUE U(4.98)02F2 (CASE 34) 
27GROUPNDFQ INFHOMMEDIUM 
’ SOLNU02F2 1 910.36 0.0 1 298 92235 4.98 92238 95.02 END 

U-235 1 0 1.1599X-4 END 
U-238 1 0 2.1852x-3 END 
F 1 0 4.6024E-3 END 
H 1 0 5.6605X-2 END 
0 1 0 3.2904X-2 END 
ss304 2 1.0 END 
H20 3 1.0 END 

CAS35 
=CSAS25 
CRITICAL SPHERE OF AQUEOUS U(4.98)02F2 (CASE 35) 
27GROUPNDFQ INFHOMMEDIUM 
’ SOLNU02F2 1 910.18 0.0 1 292 92235 4.98 92238 95.02 END 

U-235 1 0 l.l613E-4 END 
U-238 1 0 2.1878X-3 END 
H 1 0 5.6947X-2 END 
0 1 0 3.30818-2 END 
F 1 0 4.60808-3 END 
ss304 2 1.0 END 
END COMP 

END COMP 
CRITICAL REFLECTED CYLINDER OF AQUEOUS 1314.9830212 (CASE 34) 
READ Pmn RUN=YBS NPG=COO NUB=YES FDN=YES END PARM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 16.510 2P71.500 
CYLINDER 0 1 16.510 172.400 -71.500 
CYLINDER 2 1 16.589 172.479 -71.579 
CYLINDER 2 1 19.129 172.479 -71.579 
CYLINDER 3 1 45.000 172.479 -71.579 
CUBOID 0 1 4345.000 172.479 -71.579 
END GEOM -__- -_-_ 
Still “ATA 

END 
=CSAS25 
CRITICAL REFLECTED CYLINDER OF AOUSOUS U(4.98702F2 (CASE 34) 
HANSEN-ROACH INFHOMMEDIUM 
’ SOLNU02F2 1 910.36 0.0 1 298 92235 4.98 92238 95.02 END 

U-235 1 0 1.1599X-4 END 
U-238 1 0 2.1852X-3 END 
F 1 0 4.6024S-3 END 
H 1 0 5.66053-2 END 
0 1 0 3.2904X-2 END 
ss304 2 1.0 END 
H20 3 1.0 END 
END COMP 
CRITICAL REFLECTED CYLINDER OF AQUEOUS U(4.98)02F2 (CASE 34) 
READ PARM RUN=YES NPG=BOO NUB=YES FDN=YES END PARM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 16.510 2P71.500 
CYLINDER 0 1 16.510 172.400 -71.500 
CYLINDER 2 1 16.589 172.479 -71.579 
CYLINDER 2 1 19.129 172.479 -71.579 
CYLINDER 3 1 45.000 172.479 -71.579 

CRITICAL SPHERE OF AQUEOUS U(4.98)02F2 (CASE 
READ PARM RUN=YES NPG=600 NUB=YES FDN=YES 
READ GEOH 
UNIT 1 
SPHERE 1 1 25.3873 
SPHERE 2 1 25.4127 
CUBOID 0 1 6325.4127 
END GEOM 
END DATA 
END 
=CSAS25 
CRITICAL SPHERE OF AQUEOUS Ul4.98)02F2 ICASE 
HANSEN-ROACH INFHOMMEDIUM 
’ SOLNUOZFZ 1 910.18 0.0 1 292 92235 4.98 92238 95.02 END 

U-235 1 0 l.l613E-4 END 
U-238 1 0 2.1878X-3 END 
H 1 0 5.6947X-2 END 
0 1 0 3.3081%2 END 
F 1 0 4.6080X-3 END 
ss304 2 1.0 END 
END COMP 
CRITICAL SPHERE OF AQUEOUS U(4.98)02F2 (CASE 35) 
READ PARM RUN=YES NPG=COO NUB=YES FDN=YES END PARM 
READ GEOM 
UNIT 1 
SPHERE 1 1 25.3873 
SPHERE 2 1 25.4127 
CUBOID 0 1 6P25.4127 
END GEOM 
READ PLOT TTL=‘XZ SLICE OF SPHERE CASE 35’ 
XUL=-26 YUL=O.O ZUL=26 
XLR=26 YLR=O.B ZLR=-26 
UAX=l WDN=-1 NAX=l30 NCH=‘012’ 
TTL=‘ENLARGEMENT OF SPHERE WALL’ 
XUL=24 YUL=O.O ZUL=2 

CUBOID 0 1 4345.000 172.479 -71.579 
END GEOM 
READ PLOT TTL=‘XZ SLICE OF CYLINDER CASE 34’ 
XUL=-45 YUL=O.O ZUL=l74 
XLR=45 YLR=O.O ZLR=-73 
UAx=l WDN=- 1 NAX=l30 NCH=‘O123’END 
TTL=‘ENLARGEMENT OF LOWER RIGHT CORNER OF CYLINDER’ 
XUL=l5 YUL=O.O ZUL=-69 

35) 
END PARM 

35) 

XLR=26 YLR=O.O ZLR=-2 
UAX- 1 WDN=-1 NAX=l30 NCH=‘OlZ’ 
END PLOT 
END DATA 
END 

XLR=ZO YLR=O.O ZLR=-73 
uAx= 1 WDN=-1 NAX=l30 NCH=‘0123’ 
END PLOT 
END DATA 
END 



Table A.3 (continued) 

CAS36 
=CSAS25 
CRITICAL CYLINDER OF AQUEOUS U14.98102F2 (CASE 36) 
27GROUPNDF4 INFHOMMEDIUM 
SOLNU02F2 1 910.36 0.0 1 298 92235 4.98 92238 95.02 END 
ss309 2 1.0 END 
END COMP 
CRITICAL CYLINDER OF AQUEOUS U(4.98102F2 (CASE 36) 
READ PARM RUN=YEB NPG=BOO NUB=YES FDN=YES END PARM 
READ GSOM 
UNIT 1 
CYLINDER 1 1 19.5500 2150.85 
CYLINDER 0 1 19.5500 74.16 -50.85 
CYLINDER 2 1 19.6287 74.16 -50.9287 
CUBOID 0 1 4P19.6287 74.16 -50.9287 
END GSOM 
END DATA 

=CSAS25 
CRITICAL CYLINDER OF AQUEOUS U(4.98)02F2 (CASE 36) 
HANSEN-ROACH INFHOMMEDIUM 
SOLNUOZFZ 1 910.36 0.0 1 298 92235 4.98 92238 95.02 END 
SS304 2 1.0 END 
END COMP 
CRITICAL CYLINDER OF AQUEOUS U(4.98)0212 (CASE 361 
READ PARM RUN=YES NPG=BOO NUB=YES FDN=YES END PARN 
READ GSOM 
UNIT 1 
CYLINDER 1 1 19.5500 2350.85 
CYLINDER 0 1 19.5500 74.16 -50.85 
CYLINDER 2 1 19.6287 74.16 -50.9287 
CUBOID 0 1 4519.6287 74.16 -50.9287 
END GEOM 
READ PLOT TTL='XZ SLICE OF CYLINDER CASE 36' 
XUL=-21 YUL=O.O ZUL=76 
XLR=21 YLR=O.O ZLR=-52 
UAx=l WDN=-1 NAX=130 NCH=‘OlZ’END 
TTL='ENLARGEMENT OF LOWER RIGHT CORNER OF CYLINDER' 
XUL=lE YuL=o.o ZUL=-49 
XLR=2 1 YLR=O.O ZLR=-52 
UAX=l WDN=-1 NAK=130 NCH=‘OlZ’ 
END PLOT 
END DATA 
END 

CAR01 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1071 EXPERIMENT NUMBER 1 (27 GROUP) 
' 48 FUEL CANS 2.44 CM MODERATOR GSE.HU77.DATA1OPTl) 
27GROUPNDFQ LATTICECELL 
U308 1 5.4078X-l 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
1120 1 8.9514X-2 END 
ARBM-BAGGIB 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134X-2 

END 
ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.539OE-1 

END 
ARBM-TAPBtVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.11150-2 END 
ARBM-TAPEtMYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.7491X-2 END 
ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBM-PLBX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.7534X-3 END 
ARBM-PLEXtGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

1.1648X-3 END 
ARBM-PLEX(TRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.7534X-3 END 
ARBM-PLEX(GLU8) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

1.16488-3 END 
ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 .88 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUME 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
END COMP 
SPHTRIANGP 19.9462 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1071 EXPERIMENT NUMBER 1 (27 GROUP) 
' 48 FUEL CANS 2.44 CM MODERATOR GEE.AU77.DATA(OPTl) 

READ PARM RUN=YBS NPG=BOO 
NUB=YES FDN=YES PLT=NO 
END PARM 
READ GEOM 
UNIT 1 
COM='FUEL BOX 15.28 CM ON A SIDE WITH .15 CM WALLS .05CM STACKING VOID' 
CUBOID 1 1 
CUBOID 2 1 
CUBOID 0 1 
UNIT 2 
COM='X-FACE 
CUBOID 3 1 
UNIT 3 
COM='Y-FACE 
CUBOID 3 1 
UNIT 4 
COM='Z-FACE 
CUBOID 3 1 
UNIT 5 

6P7.49 
617.64 
637.6650 

INTERSTITIAL MODERATOR' 
231.2200 437.665 

INTERSTITIAL MODERATOR' 
237.665 2Pl.2200 237.665 

INTERSTITIAL MODERATOR' 
437.665 2Pl.2200 

COM=‘MORE X-FACE MODERATOR' 
CUBOID 3 1 4Pl.2200 237.665 
UNIT 6 
COM='MORE Y-FACE MODERATOR' 
CUBOID 3 1 217.665 411.2200 
UNIT 7 
COM='MORE Z-FACE MODERATOR’ 
CUBOID 3 1 281.2200 237.665 2Pl.2200 



Table A.3 (continued) 
UNIT 8 
COM='LAST OF INTERSTITIAL MODERATOR' 
CUBOID 3 1 631.2200 
UNIT 9 
COH='NORTH SPLIT TABLE CORE' 
ARRAY 1 3:O.O 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
UNIT 11 
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2116.5500 2P38.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET 
CUBOID 5 1 2P16.5500 2338.7500 
UNIT 13 

WITH TRIS, NORTH BOTTOM REFLECTOR' 
280.6150 

COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2316.550 2138.75 2P8.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2316.550 2338.75 233.69 
UNIT 15 
COH='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.55 230.615 
CUBOID 4 1 44.3 -5.1 2138.75 2P0.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOU SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 282.55 210.615 
CUBOID 5 1 44.3 -5.1 2P38.75 210.6150 
UNIT 18 
COM='LOWBR PORTION SOUTH BOTTOH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 238.855 
CUBOID 5 1 44.3 -5.1 2P38.75 218.855 
I,NTT ,9 -_.-- 
COM=‘&TH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3ro.o 
UNIT 20 
COM='SAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2316.550 2312.65 2P54.2825 
UNIT 21 
CON='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2354.2825 
UNIT 23 
COM=‘ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2329.100 2364.05 2912.15 
UNIT 25 
CON='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 380.0 
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 212.55 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2912.15 

UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 380.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 282.6 2364.0500 2354.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 2P5.05 2364.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 380.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2354.2825 
UNIT 33 
COM='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 3*0.0 
UNIT 34 
COM='BOTTOM MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2316.550 2338.7500 2313.0500 
UNIT 35 
COH='TOP MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2316.550 
UNIT 36 
ARRAY 11 380.0 
UNIT 37 
ARRAY 12 380.0 
UNIT 38 
COM='NORTH CORE WITH 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH 
ARRAY 14 3*0-O 
UNIT 40 
COM='NORTH CORE WITH 
ARRAY 15 3*0.0 
UNIT 41 

2938.7500 233.2525 

BOTTOM REFLECTOR' 

EAST AND WEST REFLECTOR' 

END REFLECTOR' 

COM='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 230.6150 2364.0500 2P66.4325 
UNIT 42 
COM='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 3*,0-O 
UNIT 43 
COM='NORTH CORE WITH FACEPLATE' 
ARRAY 17 3*0.0 
UNIT 44 
COM='l2.95 CM THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2123.924 236.475 2340.183 
UNIT 45 
con=‘2.95 THICK nouxm.ToR SOUTH coRs' 
CUBOID 6 1 2123.924 2338.5285 211.475 
UNIT 46 
COM='COMBINATION OF CORE WITH 12.95 THICK MODERATOR' 
ARRAY 18 3*0.0 
UNIT 47 
COM='COMBINATION OF CORE WITH 2.95 THICK MODERATOR 
ARRAY 19 3*0.0 
UNIT 48 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 20 3*0.0 



UNIT 49 
COM='SOUTH CORE WITH EAST WEST 
ARRAY 21 3*0.0 
UNIT 50 
COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 380.0 
UNIT 51 

REFLECTORS' 

COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 2PO.4620 2164.0500 2166.4325 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3rO.O 
UNIT 53 
COM='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 3*0.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 2PO.1550 2364.0500 2P66.4325 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0.0 
UNIT 56 
COM=‘SMPTY FUEL LOCATION' 
CUBOID 0 1 697.6650 
UNIT 57 
COM='SIDS MODERATOR'  
CUBOID 6 1 2316.550 2P4.4300 2325.4350 
UNIT 58 
COM='END MODERATOR'  
CUEOID 6 1 2P8.1500 2P38.7500 2325.4350 
UNIT 59 
COM='SOUTH CORE BOTTOM MODERATING PLASTIC' 
CUBOID 6 1 2124.7000 2P38.7500 2313.0500 
UNIT 60 
COM='BOUTH CORE TOP MODERATING PLASTIC' 
CUBOID 6 1 2124.7000 2338.7500 233.2525 
UNIT 61 
CDM='Y-FACE MODERATOR VOID' 
CUBOID 0 1 237.665 231.2200 237.665 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=3 NUY=7 NUZ=S 
COM='NORTR SPLIT TABLE CORE’ 
FILL 1 2 1 3.5 3 2Q6 1 2 1 

4 7 4 6 8 6 296 4 7 4 
1042 
5~21353121353lQ65621 END FILL 

AllA= NUX=3 NUY=7 NUZ=S 
COM='SDUTH SPLIT TABLE CORE' 
FILL 12135 3206121 

9 7 4 6 8 6 266 4 7 4 
1042 
l-2 56 3 5 61 296 1 2 56 END FILL 

ARA=3 NUX=l NUY=l NUZ=3 
COM='NORTH BOTTOM REFLECTOR' 
FILL 14 11 13 END FILL 
ARA=4 NUX=l NUY=l NltZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=S NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=6 NUX=l NUY=l NUZ=l 

Table A.3 (continued) 
COM='SAST AND WEST WALLS 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 
COFt=‘ARRAY FOR NORTH TOP 
FILL 24 END FILL 
ARA=E NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM=*ARRAY FOR NORTH END 
FILL 28 29 30 END FILL 
ARA=~O NUX=l NUY=l NUZ=l 

OF SOUTH REFLECTOR' 

REFLECTOR' 

REFLECTOR' 

REFLECTOR' 

COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=ll  NUX=l NUY=2 NUZ=l 
COM='COMBINARION OF CORE WITH SIDE MODERATOR'  
FILL 9 57 END FILL 
ARA=l2 NUX=l NUY=l NUZ=3 
COM='COMBXNATION OF PREVIOUS ARRAY WITH TOP AND BOTTOM MODERATOR'  
FILL 34 36 35 END FILL 
ARA=l3 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 37 END FILL 
AP.A=lQ NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=l5 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=lL NUX=l NUY=l NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=lE NUX=l NUY=2 NUZ=l 
COH='COMBINATION OF S. CORE WITH SIDE MODERATOR'  
FILL 10 57 END FILL 
ARA=19 NUX=Z NUY=l NUZ=l 
COM='COMBINATION OF CORE WITH END MODERATOR'  
FILL 46 58 END FILL 
ARA=OO NUX=l NUY=l NUZ=4 
COM=*SOUTH CORE WITH BOTTOM MODERATOR AND REFLECTOR' 
FILL 19 59 47 60 END FILL 
AM=21 NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=Z NUY=l NUZ=l 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ASIA=23 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COM='TOTAL' 
FILL 43 54 53 END FILL 
END ARRAY 
READ PLOT TTL='XZ SLICE OF RFPl SHOWING MATERIAL REGIONS' 
XUL=-2 YUL=64.05 ZUL=136 
XLR=137 YLR=64.05 ZLR=-2 
uAx= 1 WDN=-1 NAX=130 NCH='0123456'END 



Table A.3 (continued) 

UNIT 4 
COH=‘S-PACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 437.665 231.2200 

TTL='YS SLICE OF NORTH CORE SECOND ROW' 
xuL=28 YUL=-2 SIJL=136 
XLR=28 YLR=136 SLR=-2 
VAX=1 WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF SOUTH CORE SECOND ROW' 
xuL=80 YUL=-2 SUL=l36 
XLR=80 YLR=l36 SLR=-2 
VAX=1 WDN=-1 NAX=130 NCH='0123456' 
END PLOT 
END DATA 
END 

CAR02 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1071 EXPERIMENT NUMBER 2 (27 GROUP1 
' 43 FUEL CANS 2.44 CM MODERATOR GEE.HU77.DATA(OPT21 
27GROUPNDP4 LATTICECELL 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 35.43 END 
H20 1 8.95141-2 END 
ARBN-EAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.91343-2 

END 
ARBN-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.53303-1 

END 
ARBH-TAPE(VINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 l.ll lSE-2 END 
ARBN-TAPE(NYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.7491E-2 END 
ARBN-NODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBN-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBN-PLEX(PAPER7 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.75343-3 END 
ARBN-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

1.16481-3 END 
ARBN-PLEX(TRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 23.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBN-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.7534E-3 END 
ARBN-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

l.l648E-3 END 
ARBN-NODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 .89 END 
' THIS NATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUNE 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND RSPLECTOR. 

END CONP 
SPHTRIANGP 19.9462 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1071 EXPERINENT NUNBER 2 (27 GROUP1 
' 43 FUEL CANS 2.44 CN NODERATOR GEE.HU77.DATAfOPT21 

READ PARN RUN=YES NPG=BOO 
NUB=YES PDN=YES PLT=NO 
END PARN 
READ GEOM 
UNIT 1 
CON='PUEL BOX 15.28 CN ON A SIDE WITH .15 Ct8 WALLS .05CN STACKING VOID' 
CUBOID 1 1 6P7.49 
CUBOID 2 1 637.64 
CUEOID 0 1 637.6650 
UNIT 2 
CO@l=‘X-PACE INTERSTITIAL NODERATOR' 
CUBOID 3 1 2Pl.2200 4P7.665 
UNIT 3 
CON='Y-PACE INTERSTITIAL NODKRATOR' 
CUBOID 3 1 217.665 2Pl.2200 237.665 

UNIT 5 
CON='NORE X-FACE MODERATOR' 
CUBOID 3 1 431.2200 287.665 
UNIT 6 
CON='NORE Y-FACE MODERATOR 
CUBOID 3 1 237.665 4P1.2200 
UNIT 7 
COM='NURE S-FACE MODERATOR' 
CUBOID 3 1 231.2200 237.665 231.2200 
UNIT 8 
CON='LAST OF INTERSTITIAL NODBRATOR' 
CUBOID 3 1 611.2200 
UNIT 9 
CON='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
UNIT 10 
CON='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
UNIT 11 
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTON REFLECTOR' 
CUBOID 4 1 2316.5500 2338.7500 230.6150 
"NIT 12 
con=~PLExIGLAss REFLECTOR SHEET 
CUBOID 5 1 2316.5500 2338.7500 
UNIT 13 

WITH TRIS 
230.6150 

NORTH BOTTON 

COH='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2116.550 2938.75 298.24 
UNIT 14 
CON='LOWER PORTION NORTH BOTTON REFLECTOR WITH TRIS' 
CUBOID 5 1 2316.550 2338.75 ZP3.69 
"NIT 15 

REFLECTOR 

_-.-- 
CON='NUiiTH BOTTON REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 380.0 
UNIT 16 
CON='PLKXIGLAS SHEET BOTTON SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2132.55 230.6150 
CUBOID 4 1 44.3 -5.1 2138.75 2P0.615 
UNIT 17 
CON='PLEXIGLAS SHEET BOTTON SOUTH REFLECTOR WITH TRIS' 
CUEOID 0 1 2P5.1 232.55 210.6150 
CUBOID 5 1 44.3 -5.1 2338.75 2PO.6150 
UNIT 18 
CON='LOWER PORTION SOUTH BOTTOI4 REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COI='SOUTH BOTTON REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 380.0 
UNIT 20 
CON='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2316.550 2112.65 2354.2825 
UNIT 21 
CON='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
CON='EAST AND NEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2P24.700 2312.65 2154.2825 
UNIT 23 
COt4=*ARiAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 



UNIT 24 
COE='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2P29.100 2364.05 2312.15 
UNIT 25 
COE='ARRAY FOR NORTH TOP RSFLECTOR' 
ARRAY 7 3*0-O 
UNIT 26 
COM='SOUTN TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 2312.15 
CUBOID 5 1 69.4 -5.1 2164.05 2312.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTE END REFLECTOR 9.8CE PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2P64.0500 2P54.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 212.6 2364.0500 2354.2825 
UNIT 30 
COH='NORTH END RELPECTOR 10.1 CE PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2154.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 3 3*0.0 
UNIT 32 
COE='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2P54.2825 
UNIT 33 
COE='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 380.0 
UNIT 34 
COE='BOTTOM EODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2Pl6.550 2338.7500 2Pl3.0500 
UNIT 35 
COE='TOP EODERATING PLASTIC NORTH CORE’ 
CUBOID 6 1 2Pl6.550 2338.7500 233.2525 
UNIT 36 
ARRAY 11 3*0.0 
UNIT 37 
ARRAY 12 3*0.0 .~~ 
UNIT 38 
COE='NORTH CORK WITH 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH 
ARRAY 14 3*0.0 
UNIT 40 
COH='NORTH CORE WITH 

BOTTOM REFLECTOR' 

EAST AND WEST REFLECTOR' 

END REFLECTOR' 
ARRAY 15 3*0.0 
UNIT 41 
COX='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 210.6150 2364.0500 2P66.4325 
UNIT 42 
COE='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 380.0 
UNIT 43 
COM='NORTH CORE WITH FACEPLATE' 
ARRAY 17 3*0.0 
UNIT 44 
CON='12.95 CM THICK NODERATOR SOUTH CORE' 
CUBOID 6 1 2123.924 296.475 2340.183 

Table A.3 (continued) 
UNIT 45 
con=w2.95 THICK noDsmToR SOUTH CORE' 
CUBOID 6 1 2123.924 2138.5285 2Pl.475 
UNIT 46 
COE='COEBINATION OF CORE WITH 12.95 THICK EODERATOR'  
ARRAY 18 3*0.0 
UNIT 47 
COI9='COHBINATION OF CORE WITH 2.35 THICK EODERATOR'  
ARRAY 19 3+0.0 
UNIT 48 
COE='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 20 380.0 
UNIT 43 
COM='SOUTH CORE WITH EAST WEST REFLSCTORS' 
ARRAY 21 320.0 
UNIT 50 
COE='SOUTB CORE END RSFLECTOR' 
ARRAY 22 3*0.0 
UNIT 51 
COE='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 230.4620 2P64.0500 2P66.4325 
UNIT 52 
COE='SOUTH CORK WITH TOP REFLECTOR' 
ARRAY 23 320.0 
UNIT 53 
COE='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 3*0.0 
UNIT 54 
CON='AIR GAP' 
CUBOID 0 1 210.7600 2364.0500 2366.4325 
GLOBAL 
UNIT 55 
COE='TOTAL' 
ARRAY 25 320.0 
UNIT 56 
COE='EEPTY FUEL LOCATION' 
CUBOID 0 1 6P7.6650 
UNIT 57 
COU='SIDE EODERATOR'  
CUBOID 6 1 2316.550 2PU.4300 2325.4350 
UNIT 58 
COX='END MODERATOR 
CUBOID 6 1 238.1500 2338.7500 2325.4350 
UNIT 53 
COE='SOUTH CORE BOTTOM EODERATING PLASTIC' 
CUBOID 6 1 2924.7000 2938.7500 2913.0500 
UNIT 60 
CON='SOUTH CORE TOP EODERATING PLASTIC' 
CUBOID 6 1 2P24.7000 2P38.7500 233.2525 
UNIT 61 
CON='Y-FACE EODERATOR VOID' 
CUBOID 0 1 297.665 211.2200 2P7.665 
END GEOEETRY 
READ ARRAY 
ARA=l Nux=3 NuY=I Nut=5 
COE='NORTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 296 1 2 1 

474686206474 
1942 
562135312 135 3lQ65621 END FILL 

ARA=I NUX=3 NUY=7 NUZ=5 
COE='SOUTH SPLIT TABLE CORE' 

? 
w” 



Table A.3 (continued) 

FILL 1 2 1 3 5 3 296 1 2 1 
4746862Q6474 
lQ42 
1 2 56 3 5 3 1 2 1 3 5 3 1 2 56 3 5 61 1 2 56 END FILL 

ARA=3 NUX=l NUY=l NUZ=3 
COM='NORTH BOTTOB REFLECTOR' 
FILL 14 11 13 END FILL 
ARA=4 NUX=l NUY=l NUZ=7 
COn='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=S NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=B NUX=l NUY=l NUZ=l 
COU='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=?-~ BUX=l NUY=l NUZ=l 
COn='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=E NUX=l NUY=l NUZ=l 
COB='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ANA=9 NUX=3 NUY=l NM=1 
COB='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COB='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=ll NUX=l NUY=2 NUZ=l 
COl4='COMBINABION OF CORE WITH SIDE BODERATOR' 
FILL 9 57 END FILL 
ARA=l2 NUX=l NUY=l BUZ=3 
COM='COUBINATION OF PREVIOUS ARRAY WITH TOP AND BOTTOU MODERATOR' 
FILL 34 36 35 END FILL 
ARA=l3 NUX=l NUY=l NUZ=2 
CO@I='COnBINATION OF NORTH CORE WITH BOTTOn REFLECTOR' 
FILL 15 37 END FILL 
ARA=14 NUX=l NUY=3 NUZ=l 
COn='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=lS NUX=I NUY=l NUZ=l 
COB='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=lB NUX=l NUY=l NUZ=2 
COn='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=l7 NUX=2 NUY=l NUZ=l 
COB='NORTH CORB WITH FACEPLATK' 
FILL 42 41 END FILL 
ARA=lE NUX=l NUY=2 NUZ=l 
COn='COnBINATION OF S. CORB WITH SIDE BODBRATOR' 
FILL 10 57 END FILL 
ARA=l3 NUX=2 NUY=l NUZ=l 
COM='COBBINATION OF CORE WITH END MODBRATOR' 
FILL 46 58 END FILL 
ARA=20 NUX=l NUY=l NUZ=4 
COn='SOUTH CORE WITH BOTTOU FlODBRATOR ABD REFLECTOR' 
FILL 19 59 47 60 END FILL 
ARA=21 NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLBCTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 43 33 END FILL 

ARA=23 NUX=l NUY=l NUZ=2 
COn='COnBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=l NUZ=l 
COn='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COn='TOTAL' 
FILL 43 54 53 END FILL 
END ARRAY 
READ PLOT TTL='XZ SLICE OF RFP2 SHOWING BATBRIAL REGIONS' 
XUL=-2 YUL=64.05 ZUL=l36 
XLR=l37 YLR=64.05 ZLR=-2 
UAx=l WDN=-1 NAX=130 NCH=‘0123456’BND 
TTL='YZ SLICE OF NORTH CORE SBCOND ROW' 
XUL=28 YUL=-2 ZUL=l36 
XLR=28 YLR=l36 ZLR=-2 
vAx=i WDN=-1 NM=130 NCH='0123456'END 
TTL='YZ SLICE OF SOUTH CORE SECOND ROW' 
XUL=EO YUL=-2 ZUL=136 
XLR=EO YLR=l36 ZLR=-2 
VAX= 1 WDN=-1 NAX=l30 NCH=‘0123456’ 
END PLOT 
END DATA 
END 

CAR03 
=CSAS25 
ROCKY FLATS CRITICALS NURBG/CR-1071 EXPERIMENT NUHBER 
' 100 FUEL CABS 0.929 CM BODERATOR GEE.NU77.DATA(UND) 

3 (27 GROUP) 

27GROUPNDF4 LATTICECELL 
U308 1 5.4078B-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
Ii20 1 8.9514B-2 BND 
ARBH-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

END 
ARBI-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.53901-l 

END 
ARBH-TAPEtVINYL) 1.0 7 0 0 0 1001 5.32 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 l.l115E-2 END 
ARBn-TAPE(nYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.74911-2 END 
ARBB-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 BND 
ARBn-PLEXtREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBH-PLBX(PAPBR) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.75343-3 END 
ARBn-PLEXIGLUB) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

l.l648B-3 END 
ARBn-PLBX(TRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 BND 
ARBM-PLEXIPAPERI 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.75341-3 END 
ARBW-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

1.16483-3 END 
ARBB-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MTBRIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUBE 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 

END COnP 
SPHTRIANGP 19.00 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1071 EXPERInENT NUBBBR 3 (27 GROUP) 
* 100 FUEL CANS 0.929 Cn UODBRATOR GEB.HU77.DATA(U??D) 

READ PARK RUN=YBS NPG=COO 
NUB=YES FDN=YES PLT=NO 
END PARH 



Table A.3 (continued) 
READ GBON 
UNIT 1 

CUBOID 1 1 
CUBOID 2 1 

COH='PUEL BOX 15.28 CN ON A SIDE WITH .I5 CN WALLS .OSCN STACKING VOID' 
637.49 
637.64 
637.6650 CUBOID 0 1 

UNIT 2 
COM='X-FACB 
CUBOID 3 1 
UNIT 3 
COM=‘Y-FACE 
CUBOID 3 1 
UNIT 4 
COM=‘Z-FACE 
CUBOID 3 1 

INTERSTITIAL EODERATOR' 
230.4645 437.665 

INTERSTITIAL NODERATOR' 
237.665 230.4645 237.665 

INTERSTITIAL MODERATOR' 
4P7.665 230.4645 

UNIT 5 
COU='NORE X-FACE NODERATOR' 
CUBOID 3 1 
UNIT 6 

4PO.4645;237.665 

CON='MORE Y-FACE NODBRATOR' 
CUBOID 3 1 237.665 490.4645 
UNIT 7 
COM='MORE Z-FACE MODERATOR' 
CUBOID 3 1 230.4645 2P7.665 2P0.4645 
UNIT 8 
COM='LAST OF INTERSTITIAL MODERATOR' 
CUBOID 3 1 610.4645 
UNIT 3 
COH='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
UNIT 10 
COW='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
UNIT 11 
COW='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOIY REFLECTOR' 
CUBOID 4 1 2Pl5.8000 2P38.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS. NORTH BOTTON REFLECTOR' 
CUBOID 5 1 2Pl5.8000 2P38.7500 230.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2P38.75 238.24 
UNIT 14 
COI='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS’ 
CUBOID 5 1 2315.8 2338.75 233.69 
UNIT 15 
COM='NORTH BOTTOl'l REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.5 230.6150 
CUBOID 4 1 44.3 -5.1 2138.75 230.615 
UNIT 17 
COU='PLBXIGLAS SHEET BOTTOU SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2P8.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
CON='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COU='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2915.8 2312.65 2354.2825 

UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
CON='EAST AND WEST REFLECTORS FOR SOUTH REPLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2354.2825 
UNIT 23 
COM='ARRAY FOR EAST MD WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
CON='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2P12.15 
UNIT 25 
COM=*ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COH='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 2312.15 
CUBOID 5 1 63.4 -5.1 2164.05 2P12.15 
UNIT 27 
CON='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 

UNIT 28 
CON='NORTH END REFLECTOR 9.8CN PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2354.2825 
UNIT 29 
CON='NORTH END RELFECTOR 5.2 CN PORTION WITH TRIS' 
CUBOID 5 1 232.6 2P64.0500 2P54.2825 
UNIT 30 
cON='NORTH END RELFBCTOR 10.1 cn PORTION WITHOUT TRIS* 
CUBOID 4 1 235.05 2364.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COI=*SOUTH END REFLECTOR' 
CUWOID 5 1 2P12.55 2P64.05 2P54.2825 
UNIT 33 
COll='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 3*0.0 
UNIT 34 
COlf=‘l2.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2315.7945 236.4750 2P40.1830 
UNIT 35 
con=12.95 THICK NODERATING PLASTIC NORTH CORE* 
CUBOID 6 1 2P15.7945 2338.5285 231.475 
UNIT 36 
ARRAY 11 3*0.0 
UNIT 37 
ARRAY 12 3*0.0 
REPLICATE 0 1 0.0 0.011 0.443 0.0 0.1590 0.0 1 
UNIT 38 
CON='NORTH CORE WITH BOTTOX REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH EAST AND WEST REFLECTOR 
ARRAY 14 3*0.0 
UNIT 40 
CON='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 3*0.0 
UNIT 41 
CON='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 210.6150 2P64.0500 2P66.4325 



Table A.3 (continued) 

UNIT 42 
COU='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 3*0.0 
UNIT 43 
CO@l='NORTH CORE WITH FACEPLATE' 
ARRAY 17 3*0.0 
UNIT 44 
COl4='12.95 CB THICK BODERATOR SOUTH CORE' 
CUBOID 6 1 2123.924 2P6.475 2340.183 
UNIT 45 
COE='2.95 THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2323.924 2P38.5285 231.475 
UNIT 46 
COl4='COl'lBINATION OF CORE WITH 12.95 THICK MODERATOR' 
ARRAY 18 3:O.O 
UNIT 47 
COM='COHBINATION OF CORE WITH 2.95 THICK MODERATOR 
ARRAY 19 3'JO.O 
REPLICATE 0 1 1.552 0.0 0.4430 0.0 0.159 0.0 1 
UNIT 48 
COE='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 20 380.0 
UNIT 49 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3*0.0 
UNIT 50 
COB='SOUTH CORE END REFLECTOR' 
ARRAY 22 3*0.0 
UNIT 51 
COM='FACBPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 230.4620 2P64.0500 2P66.4325 
UNIT 52 
COH='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3*0.0 
UNIT 53 
COB='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 3:O.O 
UNIT 54 
COM='AIR GAP’ 
CUBOID 0 1 2P0.5250 2164.0500 2366.4325 
GLOBAL 
UNIT 55 
COE='TOTAL' 
ARRAY 25 3*0.0 
END GBOBETRY 
READ ARRAY 
ARA=l NUX=3 NUY=7 NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL 1213 5 32Q6121 

4 7 4 6 8 6 296 4 7 4 
3Q42 
1213 5 3296121 END FILL 

ARA=2 NUX=5 NUY=7 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 12121353532Q1012121 

4747468686291047474 
3Q70 
12121353532Q1012121 END FILL 

ARA=3 NUX=1 NUY=l NUZ=3 
COB='NORTH BOTTOM REFLECTOR' 
FILL 14 11 13 END FILL 
ARA=U NUX=l NUY=l NUZ=7 
COM='SOUTH BOTTOB REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 

._ - _ ._ ._ .I. . . .__ _ 

ARA=5 NUX=1 NUY=l NUZ=l 
COB='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=B NUX=l NUY=l NUZ=l 
COB='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 
COB='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=E NUX=l NUY=1 NUZ=l 
COB='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=1 
COW='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COB='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=ll NUX=l NUY=2 NUZ=1 
COM='COBBINARION OF CORE WITH 12.95CM THICK BODERATOR 
FILL 3 34 END FILL 

ARA=l2 NUX=l NUY=1 NUZ=2 
COM='COBBINATION OF PREVIOUS ARRAY WITH 2.95CM THICK BODERATOR' 
FILL 36 35 END FILL 
ARA=l3 NUX=l NUY=l NUZ=2 
COB='COBBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 37 END FILL 
ARA=l4 NUX=l NUY=3 NUZ=l 
COH='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=lS NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=lL NUX=l NUY=l NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=l7 NUX=2 NUY=l NUZ=l 
COB='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=lE NUX=l NUY=2 NUZ=l 
COW='COHBINATION OF S. CORE WITH 12.95 CM THICK BODERATOR' 
FILL 10 44 END FILL 
ARA=l3 NUX=l NUY=l NUZ=I 
COB='COMBINATION OF CORE WITH 2.35 CB THICK MODERATOR 
FILL 46 45 END FILL 
ARA=20 NUX=l NUY=l NUZ=2 
COH='SOUTH CORE WITH BOTTOM REFLECTOR' 
FILL 19 47 END FILL 
ARA=Il NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=l 
COP='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COM='COBBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=I NUY=l NUZ=l 
COB='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=1 NUZ=l 
COB='TOTAL' 
FILL 43 54 53 END FILL 



Table A.3 (continued) 

END ARRAY 
READ PLOT TTL='XZ SLICE OF RIP3 SHOWING MTERIAL RBGIONS' 
XUL=-1 YUL=64.05 ZUL=l35 
x~R=l36 YLR=64.05 ZLR=-2 
UAx=l BDN=-1 NAx=l30 NCH='0123456'BND 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=l36 
XLR=28 YLR=l36 ZLR=-2 
VAX=1 WDN=-1 NM=130 NCH='0123456'SND 
TTL='YZ SLICE OF SOUTH CORS SECOND ROW' 
XUL=PO YUL=-2 ZUL=136 
XLR=90 YLR=l36 ZLR=-2 
VAX=1 WDN=-1 NAX=l30 NCH='0123456' 
END PLOT 
END DATA 
END 

CAR04 
=CSAS25 
ROCKY FLATS CRITICALS NUREGKR-107 1 
27GROUPNDF4 LATTICECELL 
U308 1 5.4078E-1 293.0 92234 0.03 
HZ0 1 8.9514&2 END 
ARBB-BAGGIE 1.0 3 0 0 0 1001 14.0 11 

END 
ARBB-AL1100 1.0 3 0 0 1 13027 99. 1 

END 

EXPERIMENT BUBBBR 13 (27 GROUP) 

92235 4.46 32236 0.08 92238 95.43 END 

6012 84.9 8016 1.20 1 1.9134X-2 

8 26000 0.5 29000 0.2 2 9.5390X-l 

ARBM-TAPE(VINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 
25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115B-2 END 

ARBM-TAPE(BYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 
1.74910-2 END 

ARBB-UODSRATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 UND 
RFCONCRBTB 5 1.0 SND 
END COBP 
SPHTRIANGP 19.9462 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1071 BXPBRIUENT NUBBER 13 (27 GROUP) 
READ PARE! RUN=YES NPG=COO 
PLT=NO FDN=YES BUB=YBB 
END PARB 
READ GBOB 
UNIT 1 
COB='FUEL BOX 15.28 CM ON A SIDE WITH .15 CH WALLS .OSCB STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 6P7.6650 
UNIT 2 
COH=‘X-FACE INTERSTITIAL BODBRATOR' 
CUBOID 3 1 ZP1.2200 437.665 
UNIT 3 
COM='Y-FACE INTERSTITIAL UODERATOR 
CUBOID 3 1 237.665 231.2200 287.665 
UNIT 4 
CO?l='Z-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 437.665 2Pl.2200 
UNIT 5 
COB='IORE X-FACE HODBRATOR' 
CUBOID 3 1 4Pl.2200 237.665 
UNIT 6 
COB='BORE Y-FACE MODERATOR 
CUBOID 3 1 2P7.665 431.2200 

UNIT 7 
COB='BORE Z-FACE UODERATOR' 
CUBOID 3 1 2Pl.2200 237.665 231.2200 
UNIT 8 
COM='LAST OF INTERSTITIAL UODERATOR' 
CUBOID 3 1 6Pl.2200 
UNIT 9 
COB='NORTH SPLIT TABLE CORE' 
ARRAY 1 -33.1 280.0 
CUBOID 5 1 0.0 -33.6 76.2 0.0 50.87 -30.5 
CUBOID _---~~ 0 1 0.0 -33.6 77.5 0.0 52.70 -30.5 
CUBOID 5 1 0.0 -33.6 103.0 -25.5 78.2 -56.0 
CUBOID 0 1 0.0 -34.3 103.0 -25.5 78.2 -56.0 
CUBOID 5 1 0.0 -59.9 103.0 -25.5 78.2 -56.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORB' 
ARRAY 2 3*0.0 
CUBOID 5 1 44.4 0.0 76.2 0.0 50.87 -30.5 
CUBOID 0 1 47.5 0.0 77.5 0.0 52.70 -30.5 
CUBOID 5 1 73.0 0.0 103.0 -25.5 78.2 -56.0 
HOLE 11 0.0 38.75 -56.0 
HOLE 11 0.0 38.75 52.7 
UNIT 11 
CUBOID 0 1 10.2 0.0 232.55 25.5 0.0 
UNIT 12 
COB='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 230.6150 2364.2500 2P67.1 
UNIT 13 
COH='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 230.6150 2P64.2500 2P67.1 
UNIT 14 
COM='AIR GAP' 
CUBOID 0 1 230.2850 2364.2500 2P67.1 
GLOBAL 
UNIT 15 
COH='TOTAL' 
ARRAY 3 3*0.0 
UNIT 56 
COB='EHPTY FUEL LOCATION' 
CUBOID 0 1 637.6650 
UNIT 61 
COH='Y-FACE MODERATOR VOID' 
CUBOID' 0 1 237.665 231.2200 287.665 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=3 NUY=7 NUZ=S 
COM='NORTH SPLIT TABLE CORE' 
FILL 12 13 5 32Q6121 

4 7 4 6 8 6 296 4 7 4 
IQ42 
56 2 1 61 5 3 2Q6 56 2 1 END FILL 

MIA=2 NUX=3 NUY=7 NUZ=S 
COB='SOUTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 2~6 1 2 1 

4 7 4 6 8 6 206 4 7 4 
IQ42 
1 2 56 3 5 61 296 1 2 56 END FILL 

ARA=3 NUX=5 NUY=l NUZ=1 
COM='TOTAL' 
FILL 9 12 14 13 10 END FILL 
END ARRAY 



Table A.3 (continued) 

READ PLOT TTL='XZ SLICE OF RFPt SHOWING MATERIAL REGIONS' 
XUL=-2 YUL=64.05 ZUL=l36 
XLR=l37 YLR=64.05 ZLR=-2 
UAX=l WDN=-1 NAX=l30 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=l36 
XLR=28 YLR=l36 ZLR=-2 
"Ax= 1 WDN=-1 NAX=130 NCH='0123456'BND ._-. 
TTL='YZ SLICE OF SOUTH CORE SECOND ROW' 
XUL=SO YUL=-2 ZUL=l36 
XLR=SO YLR=l36 ZLR=-2 
VAX= 1 WDN=-1 NAX=l30 NCH='0123456' 
END PLOT 
READ START NST=l 
XSMc15 XSP=l22 ySM=lS YSP=l22 ZSM=30 ZSP=l22 BND START 
END DATA 
END 

CAR05 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1071 EXPERIMENT NUMBER 15 (27 GROUP) 
27GROUPNDF4 LATTICECELL 
U308 1 5.4078B-1 293.0 32234 0.03 92235 4.46 92236 0.08 92238 35.43 END 
HZ0 1 8.95143-2 END 
ARBM-BAGGIE 1.0 3 0 0 0 IOOt 14.01 6012 84.9 8016 1.20 1 1.9134X-2 

END 
ANBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.539OB-1 

END 
ARBM-TAPEtVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115E-2 
ARBH-TAPEtMYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 

1.74913-2 END 
ARBN-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 
RFCONCRBTE 5 1.0 END 
END COMP 

8016 10.82 17000 
END 
8016 27.02 2 

8016 32.48 3 END 

SPHTRIANGP 19.0000 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1071 BXPERIMBNT NUNBBR 15 (27 GROUP) 
READ PARM RUN=YBS NPG=BOO PLT=NO 
FDN=YES NUB=YBS 
END PARM 
READ GEOM 
UNIT 1 
CO&'FUEL BOX 15.28 Cl4 ON A SIDE?IITH .15 CM WALLS .OSCM STACKING VOID' 
CUBOID 1 1 
CUBOID 2 1 
CUBOID 0 1 
UNIT 2 
COl¶='X-FACE 
CUBOID 3 1 
UNIT 3 
COX='Y-FACE 
CUBOID 3 1 
UNIT 4 
COM='Z-FACE 
CUBOID 3 1 

617.49 
6P7.64 
637.6650 

INTERSTITIAL MODERATOR' 
230.4645 437.665 

INTERSTITIAL MODERATOR' 
2P7.665 230.4645 237.665 

INTERSTITIAL MODERATOR' 
437.665 230.4645 

UNIT 5 
COM='MORB X-FACE MODERATOR' 
CUBOID 3 1 4P0.4645 237.665 
UNIT 6 
CON='MORE Y-FACE MODERATOR' 
CUBOID 3 1 237.665 430.4645 

UNIT 7 
con='*ORB 
CUBOID 3 
UNIT 8 
COM='LAST 
CUBOID 3 
UNIT 9 

Z-FACE MODERATOR' 
1 210.4645 237.665 230.4645 

OF INTERSTITIAL MODERATOR' 
1 630.4645 

COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 -31.589 2+0.0 
CUBOID 5 1 0.0 -31.589 76.207 0.0 80.366 -25.5 
CUBOID 0 1 0.0 -32.3 77.5 0.0 83.2 -25.5 
CUBOID 5 1 0.0 -57.8 103.0 -25.5 108.7 -25.5 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
CUBOID 5 1 47.848 0.0 76.207 0.0 80.366 -25.5 
HOLE 11 0.0 38.75 -25.5 
CUBOID 0 1 47.848 0.0 77.5 0.0 83.2 -25.5 
CUBOID 5 1 47.848 0.0 103.0 -25.5 108.7 -25.5 
HOLE 11 0.0 38.75 83.2 

CUBOID 0 1 48.848 0.0 103.0 -25.5 108.7 -25.5 
CUBOID 5 1 74.348 0.0 103.0 -25.5 108.7 -25.5 
UNIT 11 
CUSOID 0 1 10.2 0.0 2P2.55 25.5 0.0 
UNIT 12 
COM='NORTH SPLIT TABLE FACEPLATE' 
CUB010 3 1 2P0.0 2364.2500 2P67.1 
UNIT 13 
COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 280.4620 2364.2500 2367.1 
UNIT 14 
COM='AIR GAP' 
CUBOID 0 1 2PO.2850 2964.2500 2367.1 
GLOBAL 
UNIT 15 
COM='TOTAL' 
ARRAY 3 3+0.0 
UNIT 56 
COM='BMPTY FUEL LOCATION' 
CUBOID 0 1 6:P7.6650 
UNIT 61 
COU='Y-FACB MODBRATOR VOID' 
CUBOID 0 1 237.665 230.4645 2P7.665 
END GEOMETRY 
READ ARRAY 
ANA=1 NUX=3 NUY=7 NUZ=3 
COM='NORTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 2Q6 1 2 1 

4 7 4 6 8 6 296 4 7 4 
3942 
1213 5 3296121 END FILL 

AFtA= NUX=5 NUY=7 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 12121353532Q1012121 

47474686862QlO47474 
3Q70 
1212135353 
562 121615353 
56212135353 
12121 END FILL 

ARA=3 NUX=S NUY=t NUZ=t 
COM='TOTAL' 
FILL 9 12 14 13 10 END FILL 



Table A.3 (continued) 

END ARRAY 
READ PLOT TTL='XZ SLICB OF RFPl SHOWING MATERIAL REGIONS' 
XUL=-2 YUL=64.05 ZUL=l36 
XLR=l37 YLR=64.05 ZLR=-2 
UAX=l WDN=-1 NAX=l30 NCH='0123456'END 
TTL='YZ SLICE OF NORTN CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=l36 
XLR=28 YLR=l36 ZLR=-2 
VAX=1 WDN=-1 NAX=l30 NCH='0123456'BND 
TTL='YZ SLICE OF SOUTH CORE SBCOND ROW' 
XUL=EO YUL=-2 ZUL=136 
XLR=SO ~~R=l36 ZLR=-2 
VAX= 1 WDN=-1 NAX=l30 NCH='0123456' 
END PLOT 
READ START NST=l 
XSN=lS XSP=l22 YSM=lS YSP=l22 ZSM=30 ZSP=l22 END START 
END DATA 
END 

CAROB 
=CSAS25 
ROCKY FLATS CRITICALS NURBG/CR-0674 EXPERIEBNT NUMBER 7 (27 GROUP MODBL) 
' FUBL CUBB 15.28 CM, U(4.463308 8 H/U=0.77. HI ENRICHED SPHERE DRIVEN 

27GROUPNDT4 INWOMMBDIUM 
U308 1 5.4078B-1 293.0 92234 0.03 92235 4.46 92236 0.08 32238 95.43 BND 
HZ0 1 8.95141-2 BND 
ARBE-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134l!-2 

BND 
ARBE-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.539OE-1 

END 
ARBE-TAPBtVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115B-2 SND 
ARBM-TAPBtMYLAN) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.7491X-2 END 
ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBE-PLBXtREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBE-PLBXtPAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.75343-3 END 
ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

1.16481-3 END 
ARBE-PLEXtTRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 BND 
ARBM-PLEXtPAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.7534X-3 END 
ARBM-PLEXtGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

END CONP 

1.1648X-3 BND 

ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERIEENT NUMBER 7 (27 GROUP MODEL) 

ARBE-FILLER 1.185 

' FUEL CUBE 15.28 CU. Ut4.46)308 8 H/U=O.77. HI ENRICHBD SPHERE DRIVEN 

3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MATERIAL IS ACTUALLY WODBRATOR ADJUSTED FOR THE VOLUUE 
' FRACTION OF THE VOID FILLED BBTWBEN CORE AND RBFLBCTOR. 

ARBE-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
URANIUM 8 0.9516 293.0 92234 1.0 92235 93.19 92236 0.4 92238 5.41 END 
ARBN-PJ 0.816 2 0 0 0 1001 85.1 6012 14.9 8 0.0041 END 
SS304 3 1.0 END 

UNIT 1 
COM='FUBL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 3.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COM='PRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 3 
con=~3mvt OF FUEL ~0x1 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COM='ARRAY TO ASSEMBLE PART OF BOX' 
ARRAY 26 380 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COM='ARRAY TO ASSEMBLE TOP AND BOTTOM' 
ARRAY 27 3*0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
CoM='FUEL BOX 15.28 CM ON A SIDE WITH .I5 CM WALLS .05CM STACKING VOID' 
CUBOID 1 1 6P7.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 8 
COU='BOX FOR DRIVER' 
CYLINDER 9 1 0.3175 217.32 
HEMISPHE+X 8 1 7.334 CHORD 6.818 
CUBOID 0 1 8.512 -6.818 237.665 237.665 
HOLE 37 0.0 0.0 -7.665 
UNIT 34 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 37 
COM='DRIVER MOUNT' 
CYLINDER 9 1 1.56 0.331 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
CUBOID 0 1 43.4 0.0 77.5 0.0 83.475 0.0 
UNIT 11 
COM='PLEXIGLASS RBFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2315.8000 2338.7500 230.6150 

READ PARM NPG=COO NUB=YBS ?DN=ygS pLT=No Bm, p- 
READ GEOM UNIT 13 

UNIT 12 

COE='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 

COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REFLECTOR' 

5 

CUBOID 5 1 2Pl5.8000 2P38.7500 2PO.6150 

1 2315.8 2P38.75 238.24 

P 
&l 
W 



Table A.3 (continued) 

UNIT 14 
CON='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 233.69 
UNIT 15 
COM='NORTH BOTTON REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COH='PLEXIGLAS SHEET BOTTON SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.5 210.6150 
CUBOID 4 1 44.3 -5.1 2P38.75 2P0.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTON SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 212.5 2PO.6150 
CUB0173 5 1 44.3 -5.1 2P38.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM RBFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 2P8.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
CON='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
CON='BAST AND WEST REFLECTORS FOR NORTH RBFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2P12.65 2354.2825 
UNIT 21 
CON='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COH='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2912.65 2P54.2825 
UNIT 23 
CON='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
CON='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2P64.05 2312.15 
UNIT 25 
CON=*ARRAY FOR NORTH TOP RKFLBCTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COH='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2312.15 
CUBOID 5 1 69.4 -5.1 2P64.05 2312.15 
UNIT 27 
COH='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH BND REFLBCTOR 9.8CN PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2164.0500 2354.2825 
UNIT 29 
COX='NORTH END RELFBCTOR 5.2 CU PORTION WITH TRIS' 
CUBOID 5 1 2P2.6 2P64.0500 2359.2825 
UNIT 30 
CON='NORTH END RELFECTOR 10.1 CN PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2964.05 2354.2825 
UNIT 31 
CON='ARRAY FOR NORTH END REFLECTOR 
ARRAY 9 3*0.0 
UNIT 32 
CON='SOUTH END REFLECTOR' 
CUBOID 5 1 2P12.55 2364.05 2354.2825 
UNIT 33 
COFkqARRAY FOR SOUTH BND REFLECTOR' 
ARRAY 10 3+0.0 

UNIT 38 
CON='NORTH CORE WITH 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORE WITH 
ARRAY 15 3*0.0 
UNIT 42 
COM='NORTH CORE WITH 
ARRAY 16 3*0.0 
UNIT 48 
COM='SOUTH CORE WITH 
ARRAY 20 3*0.0 
UNIT 49 
CON='SOUTH CORE WITH 
ARRAY 21 3*0.0 
UNIT 50 

BOTTOU REFLECTOR' 

EAST AND WEST REFLECTOR' 

END REFLECTOR' 

TOP REFLECTOR' 

BOTTOM REFLECTORS' 

EAST WEST REFLECTORS' 

COH='SOUTH CORE END REFLBCTOP' 
ARRAY 22 3*0.0 
UNIT 52 
COM='SOUTH CORE WITH TOP RSPLECTOR' 
ARRAY 23 3*0.0 
UNIT 54 
COM='AIR GAP' 
HEMISPHE-X 8 1 7.334 CHORD -6.818 
CUBOID 0 1 -6.818 -7.619 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0.0 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=I NUY=5 NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL lOR7 

lOR35 
lOR7 
lOR35 
1 OR7 
lOR35 
lOR7 
lOR35 
lOR7 END FILL 

ARA=2 NUX=3 NUY=5 NUZ=9 
COW='SOUTH SPLIT TABLE CORE' 
FILL 6R7 6 8R7 

6R35 34 8R35 
6R7 6 8R7 
6R35 34 8R35 
6R7 8 8R7 
6R35 34 8R35 
6R7 6 8R7 
6R35 34 8R35 
6R7 6 8R7 END FILL 

ARA=3 NUX=l NUY=l NUZ=3 
COH='NORTH BOTTOM REFLECTOR' 
FILL 14 11 13 END FILL 
ARA=4 NUX=l NUY=l NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=l NUY=l NUZ=l 
COH=‘EAST AND WEST WALLS OF NORTH REFLBCTOR' 
FILL 20 END FILL 

_. --- -.- -8 .-....-1... I.____ _ ._ - _. ., 



Table A.3 (continued) 

ARA=C NUX=l NUY=l NUZ=l 
COU='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=E NUX=l NUY=l NUZ=l 
COFk'ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COB='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COB='ARRAY FOR SOUTH END REQLECTOR' 
FILL 32 END FILL 
ARA=13 NUX=l NUY=l NUZ=2 
COFkmCOMBINATION OF NORTA CORE WITH BOTTOM REFLECTOR' 
FILL 15 9 END FILL 
ASIA=11 NUX=l NUY=3 NUZ=l 

CO@l='NORTH CORE WlTH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=l HUE=1 
COM=‘NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=lC NUX=l NUY=l NUZ=2 
COM='NORTH CORE WITH TOP REFLSCTOR' 
FILL 40 25 END FILL 
AM=20 NUX=l NUY=l NUZ=2 
COX='SOUTH CORE WITH BOTTOE REFLECTOR' 
FILL 19 10 END FILL 
ARA=Il NUX=l NUY=3 NUZ=l 
COH='SOUTN CORE WITH EAST WEST REFLECTORS' 
PILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=l 
COM='BOUTH CORE WITH END REl'LECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COFl='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COE='TOTAL' 
FILL 42 54 52 END FILL 
ARA=26 NUX=3 NUY=l NUZ=l 
COX=‘ASSEUBLY OP FUEL BOX FRONT AND REAR' 
FILL 2 1 3 BND FILL 
ARA=27 NUX=l NUY=l NUZ=3 
COB='ASSEl'lBLY OF FUEL BOX TOP AED BOTTOM' 
FILL 5 4 5 END FILL 
END ARRAY 
READ PLOT TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=55.625 ZUk71.735 
XLR=64.319 YLR=71.625 ZLR=55.735 
VAX=1 WDN=-1 NAX=130 NCH='012345678'BND 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL=fC.O YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAX=l WDN=-1 NAX=130 NCH='012345678' 
END PLOT 

CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COM='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 3 
COU='REAR OF QUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COM='ARRAY TO ASSEMBLE PART OF BOX' 
ARRAY 26 3+0 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 

' READ START NST=C TFX=65 TPY=63.625 TPZ=63.735 LNU=300 END START CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 

READ START NST=l XSM=56.981 XSP=71.649 YSI¶=56.219 YSP=76.959 CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 

ZSH=56.401 ZSP=71.069 END START GLOBAL 

END DATA 
END 

CAR07 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERIMENT NUKBER 1 (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM, U(4.463308 6 H/U=0.77, HI CONC. SOLUTION DRIVEN 
27GROUPNDFQ INFHOHHEDIUM 
U308 1 5.40783-l 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 
3.720 1 8.95143-2 BND 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.91343-2 

END 

END 
ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.539035-l 

END 
ARBM-TAPE(VINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 l.lllSE-2 END 
ARBM-TAPKfMYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.74913-2 END 
ARBE-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBH-PLEXCREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBH-PLEXtPAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.7534E-3 END 
ARBM-PLEXCGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

1.16481-3 END 
ARBH-PLEX(TRI.5) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBM-PLEXtPAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.75343-3 END 
ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

l.l648B-3 END 
ARBH-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS WTERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUUE 
I FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
SOLNU02(N03)2 8 351.18 0.549 1.0 293.0 92234 1.022 92235 93.172 

92236 0.434 92238 5.372 END 
ss304 9 1.0 END 
END COMP 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERIMENT NUMBER 7 (27 GROUP MODEL) 
' FUEL CUBE 15.28 CE, U(4.46)308 6 H/U=0.77, HI CONC. SOLUTION DRIVEN 

READ PARM NPG=BOO NUB=YES PDN=YES PLT=NO END PARE 
READ GEOE 
UNIT 1 
COB='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 



Table A.3 (continued) 

UNIT 6 
COB='ARRAY TO ASSEMBLE TOP AND BOTTOU' 
ARRAY 27 3*0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COE='FUEL BOX 15.28 CM ON A SIDE WITH .lf Cl6 WALLS .05CM 
CUBOID 1 1 617.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 34 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUHINUM WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 

STACKING VOID' 

COH='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 
UNIT 11 
COM='PLEXIGLASS REFLECTOR SAEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2315.8000 2338.7500 2PO.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITR TRIS, NORTE BOTTOM REFLECTOR' 
CUBOID 5 1 2315.8000 2338.7500 230.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 2P8.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITR TRIS' 
CUBOID 5 1 2315.8 2P38.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AED TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 4 1 44.3 -5.1 2338.75 2PO.615 
UNIT 17 
COB='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2P8.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3+0.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2312.65 2P54.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2354.2825 

UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2P28.35 2P64.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
--..- “” ---_ --- _.----_ --.. nlln A-r.7 

CUBOID 0 1 2P5.1 2P2.5 2312.15 
PTT~~T~ c * co u -K 1 9~61' a- -?12.15 

COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 232.6 2P64.0500 2354.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRI 
CUBOID 4 1 2P5.05 2P64.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2P12.55 2364.05 2P54.2825 
UNIT 33 
COB=*ARRAY FOR SOUTH 
ARRAY 10 3*0.0 
UNIT 38 
COM='NORTH CORE WITH 
ARRAY 13 3* 0.0 
UNIT 39 
COE='NORTH CORE WITH 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORE WITH 
ARRAY 15 3*0.0 
UNIT 42 
COM='NORTH CORE WITH 
ARRAY 16 3*0.0 
UNIT 48 
COM='SOUTH CORE WITH 
ARRAY 20 3*0.0 
UNIT 49 
COM='SOUTH CORE WITH 
ARRAY 21 3*0.0 

END REFLECTOR' 

BOTTOM REFLECTOR' 

EAST AND WEST REFLECTOR' 

END REFLECTOR' 

TOP REFLECTOR' 

BOTTOM REFLECTORS' 

EAST WEST REFLECTORS' 

UNIT 50 
COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 3*0.0 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3*0.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 0.942 0.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COW='TOTAL' 
ARRAY 25 3*0.0 

[S’ 

? 
i3 



Table A.3 (continued) 

UNIT 56 
COM='COIBINATION 
ARRAY 28 3eO.O 
UNIT 57 
COM='COMBINATION 
ARRAY 29 3*0.0 
UNIT 58 
COM='CO!4BINATION 
ARRAY 30 3*0.0 
UNIT 59 
CO3f='COMBINATION 
ARRAY 31 3*0.0 
UNIT 60 

OF 

OF 

OF 

OF 

TWO REGULAR FUEL BOXES' 

REGULAR FUEL BOX AND SPECIAL QUEL BOX' 

TWO REGULAR WEIGHT DISTRIBUTION PLATES' 

REGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATES' 

COtl='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 2P7.5 2P14.9 3.710 -7.5 
CUEOID 0 1 237.5 2314.9 2P7.5 
CUBOID 9 1 237.65 2Pl5.05 237.65 
CUBOID 0 1 237.665 2315.33 237.665 
UNIT 61 
COM='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2314.9 3.630 -7.5 
CUBOID 0 1 237.5 2314.9 2P7.5 
CUBOID 9 1 237.65 2315.05 237.65 
CUBOID 0 1 237.665 2315.33 237.665 
SND GEOMETRY 
READ ARRAY 
ARA=l NUX=2 NUY=Q NUZ=9 
COW='NORTH SPLIT TABLE CORE’ 
FILL 2R7 2R56 4R7 

2R35 2R58 4R35 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 56 60 4R7 
2835 2R58 4R35 
2R7 2R56 4R7 
2R35 2858 4835 
2R7 2R56 4R7 

END FILL 
ARA=2 NUX=3 NUY=Q NUZ=9 
COM='SOUTN SPLIT TABLE CORE' 
QILL 3R7 3856 6R7 

3R35 3858 6R35 
3R7 3856 6R7 
3R35 3R58 6R35 
3R7 61 56 56 6R7 
3R35 3R58 6335 
3R7 57 56 56 6R7 
3835 59 58 58 6R35 
3R7 57 56 56 6R7 

END FILL 
ARA=3 NUX=l NUY=l NUZ=3 
COM=nNORTH BOTTOM REFLECTOR' 
FILL 14 11 13 END PILL 
ARA=Q NUX=l NUY=l NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=l NUY=l NUZ=l 
COb'SASP AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=C NUX=l NUY=l NUZ=l 
COE='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 

ARA=E NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
PILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM='ARRAY FOR NORTH END REFLECTOR 
PILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR' 
PILL 32 END PILL 
ARA=l3 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOU REFLECTOR' 
PILL 15 9 END FILL 
ARA=lQ NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
PILL 21 38 21 END FILL 
ARA=l5 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR 
FILL 31 39 END FILL 
ARA=lB NUX=l NUY=l NUZ=I 
COM='NORTH CORE WITH TOP REFLECTOR' 
PILL 40 25 END PILL 
ARA=20 NUX=l NUY=l NUZ=2 
COM='SOUTH CORE WITH BOTTOU REFLECTOR' 
PILL 19 10 END PILL 
ARA=21 NUX=l NUY=3 NUZ=l 
COtI='SOUTH CORE WITH EAST WEST REFLECTORS' 
PILL 23 48 23 END FILL 
ARA=22 NUX=P NUY=l NUZ=l 
COB='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END PILL 
ARA=23 NUX=l NUY=l NUZ=2 
COU='COHBINATION OQ CORE WITH TOP REFLECTOR' 
PILL 50 27 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COM='TOTAL' 
FILL 42 54 52 END FILL 
ARA=26 NUX=3 NUY=l NUZ=l 
COCl='ASSE!'lBLY OF FUEL BOX FRONT AED REAR' 
PILL 2 1 3 END PILL 
ARA=27 NUX=l NUY=l Nut=3 
COM='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' 
FILL 5 4 5 EED FILL 
ARA=28 NUX=l NUY=2 NUZ=I 
COM='COMBINATION OF TWO FUEL BOXES' 
PILL 7 7 END PILL 
ARA=29 NUX=l NUY=2 NUZ=l 
COU='COEBINATION OF SPECIAL AND REGULAR FUEL BOXES' 
PILL 7 6 END FILL 
ARA=30 NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF TWO WEIGHT DISTRIBUTION PLATEB' 
PILL 35 35 END PILL 
ARA=31 NUX=l NUY=I NUZ=l 
COM='COMBINATION OF SPECIAL AND REGULAR WEIGHT DISTRIBUTION PLATES' 
FILL 35 34 END PILL 
END ARRAY 
READ PLOT TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=QO.OOO ZUL=72.000 
XLR=64.319 YLR=72.000 ZLR=56.000 
VAX=1 WDN=-1 NAX=l30 NCH='012345678'END 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAx=l WDN=-1 NAX=l30 NCH=‘012345678’ 
END PLOT 



Table A.3 (continued) 

READ START NST=l XSM=41.37 XSP=72.894 YSM=40.63 YSP=71.29 
28X=56.071 ZSP=71.4 END START 

END DATA 
END 

CAROB 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERINENT NUMBER ? (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM. U(4.46)308 B H/U=0.77. LOW CONC. SOLUTION DRIVEN 
27GROUPNDFQ INQHONMEDIUM 
U308 1 5.40783-I 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 BND 
HZ0 1 8.95143-2 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.91343-2 

END 
ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.5390E-1 

END 
ARBH-TAPE(VINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115E-2 END 
ARBM-TAPEtMYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.74911-2 END 
ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEXtREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBM-PLEXtPAPERl 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.7534x-3 END 
ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

1.16481-3 END 
ARBW-PLEXtTRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.7534x-3 END 
ARBM-PLEXtGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

l.l648E-3 END 
ARBN-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MATERIAL IS ACTUALLY UODERATOR ADJUSTED FOR THE VOLUNE 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
SOLNU02(N03)2 8 86.42 0.149 1.0 293.0 92234 1.022 92235 93.172 

92236 0.434 92238 5.372 END 
SS304 9 1.0 END 
END COMP 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERIMENT NUNBER 7 (27 GROUP NODEL) 
' FUEL CUBE 15.28 CM, U(4.46)308 6 H/U=0.77, LOW CONC. SOLUTION DRIVEN 

READ PARN NPG=COO NUB=YES QDN=YES PLT=NO END PARN 
READ GEOM 
UNIT 1 
COM='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 14.98 0 0 
CUBOID 2 1 9.95 0.0 3.90 -:::5 14.98 0'0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0:O 
UNIT 2 
COM='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 3 
COM='REAR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 

UNIT 4 
COM='ARRAY TO ASSEMBLE PART OF BOX' 
ARRAY 26 3*0 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COM='ARRAY TO ASSEMBLE TOP AND BOTTOM' 
ARRAY 27 3*0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COM='FUEL BOX 15.28 CM ON A SIDE WITH .I5 CN WALLS .OSCM STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 6P7.64 
CUBOID 0 1 637.6650 
UNIT 34 
COFk'ALUMINUM WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR BOXKS' 
CUBOID 7 1 4P7.665 0.16 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COM='SOUTB SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 
UNIT 11 
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2315.8000 2338.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEKT WITH TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 5 1 2315.8000 2P38.7500 2PO.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2338.75 2P8.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2P38.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REQLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 2P0.6150 
CUBOID 5 1 44.3 -5.1 2P38.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 218.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 



Table A.3 (continued) 

UNIT 20 
COM='EAST AND WEST REQLECTORS FOR NORTH RBQLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2P54.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH RRQLECTOR' 
ARRAY 5 3*0.0 

UNIT 50 
COM='SOUTH CORE 
ARRAY 22 380.0 
UNIT 52 
COM='SOUTH CORE 
ARRAY 23 3*0.0 
UNIT 54 

END REQLECTOR' 

WITH TOP REFLECTOR' 

UNIT 22 COW='AIR GAP' 
COM='EAST AND WEST REPLECTORS FOR SOUTH RBQLBCTOR WITH TRIS' CUBOID 0 1 0.912 0.0 64.475 -63.625 69.13 -63.735 
CUBOID 5 1 2324.700 2P12.65 2354.2825 r.l"BAI. 
UNIT 23 
COM='ARRAY FOR EAST AND WSST REFLECTORS FOR SOUTH REQLRCTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REQLSCTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP RIQLSCTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COH='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2P12.15 
CUBOID 5 1 69.4 -5.1 2364.05 2112.15 
UNYT 27 
COU='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CH PORTION WITHOUT TRIS' 
CUBOID 4 1 2P4.9000 2364.0500 2354.2825 
UNIT 29 
COU='NORTH END RELQECTOR 5.2 CR PORTION WITH TRIS' 
CUBOID 5 1 2P2.6 2P64.0500 2354.2825 
UNIT 30 
COM='NORTH SND RELQECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 2P5.05 2364.05 2354.2825 
UNIT 31 
COM:='ARRAY FOR NORTH BND RBQLSCTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COM='SOUTH END RRQLECTOR' 
CUBOID 5 1 2312.55 2P64.05 2P54.2825 
UNIT 33 
COM='ARRAY FOR SOUTH END RBQLECTOR' 
ARRAY 10 3*0.0 
UNIT 38 
COl'k'NORTH CORE WITH BOTTOIY REQLSCTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORR WITR BAST AND WEST REFLECTOR' 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 3*0.0 
UNIT 42 
COM='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 3*0.0 
UNIT 48 
COM='SOUTH CORE WITH BOTTOM REFLECTORS' 
ARRAY 20 3*0.0 
UNIT 49 
COM='SOUTH CORB WITH EAST WEST REFLECTORS 
ARRAY 21 3*0.0 

--_-_- 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0.0 
UNIT 56 
COM='COMBINATION 
ARRAY 28 3*0.0 
UNIT 57 
COCl='COMBINATION 
ARRAY 29 3*0.0 
UNIT 58 
COX='COMBINATION 
ARRAY 30 3*0.0 
UNIT 59 
COU='COMBINATION 
ARRAY 31 380.0 
UNIT 60 

OF TWO REGULAR FUEL BOXES' 

OF REGULAR QUBL BOX AND SPECIAL FURL BOX' 

OF TWO REGULAR WEIGHT DISTRIBUTION PLATES' 

OF REGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATES' 

COM='NORTH CORE SOLUTION DRIVBR' 
CUBOID 8 1 237.5 2P14.9 5.374 -7.5 
CUBOID 0 1 2P7.5 2314.9 2P7.5 
CUBOID 9 1 2P7.65 2315.05 2P7.65 
CUBOID 0 1 2P7.665 2315.33 237.665 
UNIT 61 
COM='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2314.9 5.328 -7.5 
CUBOID 0 1 237.5 2314.9 2P7.5 
CUBOID 9 1 287.65 2315.05 2P7.65 
CUBOID 0 1 237.665 2P15.33 237.665 
END GEOMETRY 
READ ARRAY 
ARA= 1 NUX=2 NUY=Q NUZ-9 
COU='NORTH SPLIT TABLE CORE' 
FILL 2R7 2856 4R7 

2R35 2R58 4R35 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 56 60 4R7 
2R35 2858 4R35 
2R7 2R56 4R7 
2R35 2R58 43135 
2R7 2156 4R7 

END FILL 
ARA=2 NUX=3 NUY=Q NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 3R7 3~56 6R7 

3835 3R58 6835 
3R7 3R56 6R7 
3R35 3~58 6R35 
3R7 61 56 56 6R7 
3R35 3R58 6R35 
3R7 57 56 56 6R7 
3R35 59 58 58 6R35 
3R7 57 56 56 6R7 

END FILL 



Table A.3 (continued) 

ARA=3 NUX=l NUY=l NUZ=3 
COM=‘NORTH BOTTOM REFLECTOR’ 
FILL 14 11 13 END FILL 
ARA=Q NUX=l NUY=l NllZ=7 
CDM=‘SOUTH BOTTOM REFLECTOR’ 
PILL 18 16 17 16 16 17 17 END FILL 
ARA= 5 NUX=l NUY=l NUZ=l 
COM=‘BAST AND WEST WALLS OF NORTH REFLECTOR’ 
FILL 20 END FILL 
ARA=C NUX=l NUY=l NUZ=l 
COM=‘EAST AND WEST WALLS OF SOUTH REFLECTOR’ 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 
COM=‘ARRAY FOR NORTH TOP REFLECTOR’ 
FILL 24 END FILL 
ARA=E NUX=l NUY=l NUZ=l 
COM=‘ARRAY FOR SOUTH TOP REFLECTOR’ 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM=‘ARRAY FOR NORTH END REFLECTOR’ 
FILL 28 29 30 END FILL 

ARA=lO NUX=l NUY=l NUZ=l 
COM=‘ARRAY FOR SOUTH END REFLECTOR’ 
FILL 32 END FILL 
ARA=l3 NUX=l NUY=l NUZ=I 
COM=‘COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR’ 
FILL 15 9 END FILL 
ARA= 14 NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS’ 
FILL 21 38 21 END FILL 
ARA=l5 NUX=P NUY=l NUZ=l 
COM=‘NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=l6 NUX=l NUY=l NUZ=2 
COM=‘NORTH CORE WITH TOP REFLECTOR’ 
FILL 40 25 END FILL 
ARA=IO NUX=l NUY=l NUZ=I 
CON=‘SOUTH CORE WITH BOTTOM REFLECTOR' 
FILL 19 10 END FILL 
ARA=Il NUX=l NUY=3 NUZ=l 
COM=‘SOUTH CORE WITH BAST WEST REQLECTORS’ 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=l 
COM=‘SOUTH CORE WITH END REFLECTOR’ 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COM='COHBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COY='TOTAL' 
FILL 42 54 52 END FILL 
ARA=26 NUX=3 NUY=l NUZ=l 
COM=‘ASSEMBLY OF FUEL BOX FRONT AND REAR’ 
FILL 2 1 3 END FILL 
ARA=27 NUX=l NUY=l NUZ=3 
COM=‘ASSEMBLY OF FUEL BOX TOP AND BOTTOM’ 
FILL 5 4 5 END FILL 
ARA=28 NUX=l NUY=2 NUZ=l 
CON='COMBINATION OF TWO FUEL BOXES' 
FILL 7 7 END FILL 
ARA=29 NUX=l NUY=2 NUZ=l 
CON='COMBINATION OF SPECIAL AND REGULAR FUEL BOXES’ 
FILL 7 6 END FILL 

ARA=30 NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF TWO WEIGHT DISTRIBUTION PLATES' 
FILL 35 35 END FILL 
ARA=3 1 NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF SPECIAL AND REGULAR WEIGHT DISTRIBUTION PLATES' 
FILL 35 34 END FILL 
END ARRAY 
READ PLOT TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=QO.OOO ZUL=72.000 
XLR=64.319 YLR=72.000 ZLR=56.000 
VAX=1 WDN=-1 NAX=l30 NCH=‘012345678’8ND 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAX=l WDN=-1 NAX=l30 NCH=‘012345678’ 
END PLOT 
READ START NST=l XSM=41.37 XSP=72.894 YSM=40.63 YSP=71.29 

ZSM=56.071 ZSP=71.4 END START 
END DATA 
END 

CAROY 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERIMENT NUMBER 2 (27 GROUP MODEL) 
’ FUEL CUBE 15.28 CM, U(4.46)308 9 H/U=0.77. LOW CONC. SOLUTION DRIVEN 

27GROUPNDQQ INFHOMNEDIUM 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
Ii20 1 8.9514%2 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134X-2 

END 
ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.53901-l 

END 
ARBH-TAPE(VINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 l.l115B-2 END 
ARBH-TAPEtMYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.7491X-2 END 
ARBH-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBH-PLEXtPAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.7534E-3 END 
ARBM-PLEXtGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

l.l648E-3 END 
ARBK-PLEX(TRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBN-PLEXtPAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.7534E-3 END 
ARBM-PLEXfGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

1.16483-3 BND 
ARBH-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 8ND 
' THIS NATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUME 
@ FRACTION OF THE VOID FILLED BETWEEN CORE AND RBFLECTOR. 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
SOLNU02(N03)2 8 86.42 0.149 1.0 293.0 92234 1.022 92235 93.172 

92236 0.434 92238 5.372 END 
ss304 9 1.0 END 
END COMP 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERIMENT NUMBER 2 (27 GROUP MODEL) 
1 FUEL CUBE 15.28 CM, U(4.46)308 9 H/U=0.77, LOW CONC. SOLUTION DRIVEN 

READ PARN NPG=600 NUB=YES FDN=YES PLT=NO END PARN 
RSAD GEOM 



Table A.3 (continued) 

UNIT 1 
COI='FUBL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 lY.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COH='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 3 
COM='REAR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COM='ARRAY TO ASSEMBLE PART OF BOX' 
ARRAY 26 3*0 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COM='ARRAY TO ASSEMBLE TOP AND BOTTOU' 
ARRAY 27 3*0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COM='FUEL BOX 15.28 CM ON A SIDE WITH .15 CR WALLS .05CH 
CUBOTD 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 34 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUHINU@l WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COFl='SOUTH SPLIT TABLE CORE' 
ARRAY 2 380.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 

STACKING VOID' 

UNIT 11 
COH='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOYD 4 1 2315.8000 21338.7500 2PO.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHE8T WITH TRIS, NORTH BOTTOH REFLECTOR 
CUBOID 5 1 2315.8000 2P38.7500 2PO.6150 
UNIT 13 
CON='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 218.24 
UNIT 14 
COE='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2338.75 213.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 

UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2P0.6150 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 2P0.6150 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
CON='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 238.855 
CUBOID 5 1 44.3 -5.1 2P38.75 288.855 
UNIT 19 
CON='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS 
CUBOID 5 1 2P15.8 2312.65 2P54.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REPLKCTORS FOR NORTH REFLECTOR 
ARRAY 5 3*0.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS 
CUBOID 5 1 2324.700 2912.65 2354.2825 
UNIT 23 
COW='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR 
ARRAY 6 3*0.0 
UNIT 24 
CON='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2112.15 
UNIT 25 
CON='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COI='SOUTH TOP RBFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2P12.15 
UNIT 27 
COE='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
CDE='NORTH END REFLECTOR 9.SCM PORTION WITHOUT TRIS' 
CUBOID 
UNIT 29 

fl 1 234.9000 2864:OzOO 2154.2825 

COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 2P2.6 2P64.0500 2354.2825 
UNIT 30 
COE='NORTH KND RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 2P5.05 2364.05 2154.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
CON='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2164.05 23511.2825 
UNIT 33 
COlt='ARRAY FOR SOUTH END REFLECTOR' . 
ARRAY 10 3*0.0 
UNIT 38 
COPI='NORTH CORE WITH BOTTOM REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH EAST AND WEST REFLECTOR' 
ARRAY 14 3eO.O 



Table A.3 (continued) 

ARA=O NUX=3 NUY=U NUS=9 UNIT 40 
CON='NORTH CORE 
ARRAY 15 3*0.0 
UNIT 42 
COM='NORTH CORE 
ARRAY 16 3+0-O 
UNIT 48 
CON='SOUTH CORE 
ARRAY 20 3+0-O 
UNIT 49 
CON='SOUTH CORE 
ARRAY 21 3*0.0 
UNIT 50 
CON='SOUTH CORK 
ARRAY 22 3*0.0 
UNIT 52 
COX='SOUTH CORE 
ARRAY 23 3+0.0 

WITH END REFLECTOR' 

WITH TOP REFLECTOR' 

WITH BOTTOU REFLECTORS' 

WITH EAST WEST REFLECTORS' 

END REFLECTOR' 

WITH TOP REFLECTOR' 

UNIT 54 
COH='AIR GAP' 
CUBOID 0 1 1.117 (1.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COX='TOTAL' 
ARRAY 25 3*0.0 
UNIT 56 
COX='CONBINATION OF TWO REGULAR FUEL BOXKS' 
ARRAY 28 3eO.O 
UNIT 57 
COX=*COMBINATION OF REGULAR FUEL BOX AND SPECIAL FUEL BOX' 
ARRAY 29 3*0.0 
UNIT 58 
COX=*COMBINATION OF TWO REGULAR WEIGHT DISTRIBUTION PLATES' 
ARRAY 30 3*0.0 
UNIT 59 
CON='COMBINATION OF REGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATES' 
ARRAY 31 3*0-o 
UNIT 60 
CON='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2P14.9 5.499 -7.5 
CUBOID 0 1 2P7.5 2314.9 237.5 
CUBOID 9 1 237.65 2315.05 217.65 
CUBOID 0 1 2P7.665 2315.33 237.665 
UNIT 61 
CON='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 217.5 2314.9 5.445 -7.5 
CUBOID 0 1 2P7.5 2114.9 237.5 
CUBOID 9 1 2P7.65 2315.05 237.65 
CUBOID 0 1 237.665 2115.33 217.665 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=2 NUY=U NUS=9 
COX='NORTH SPLIT TABLE CORE' 
FILL 2R7 2R56 4R7 

2R35 2R58 41135 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 56 60 4R7 
2R35 23158 YR35 
2R7 2~56 4R7 
2R35 2858 4835 
2R7 2R56 OR7 

END FILL 

COM='SOUTH SPLIT TABLE CORE' 
FILL 3R7 3R56 6R7 

3R35 3R58 6R35 
3R7 3R56 6R7 
3R35 3R58 6R35 
3R7 61 56 56 6R7 
3835 3R58 6R35 
3R7 57 56 56 6R7 
3R35 59 58 58 6R35 
3R7 57 56 56 6R7 

END FILL 
ARA=3 NUX=l NUY=l NUS=3 
CON='NORTH BOTTOM REFLECTOR' 
FILL 14 11 13 END FILL 
ARA=U NUX=1 NUY=1 NUS=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=l NUY=l NUS=1 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=C NUX=l NUY=1 NUS=1 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=1 NUS=l 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=S NUX=l NUY=l NUS=l 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUS=1 
COM=‘ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=IO .IUX=l NUY=l NUS=l 
COX='AR..AY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=13 NUX=l NUY=l NUS=2 
COX='COlHJINATION OF NORTH CORE WITH BOTTOX REFLECTOR' 
FILL 15 9 END FILL 
ARA=lU NUX=l NUY=3 NUS=l 
COX='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=l NUS=l 
COM=*NORTH CORE WITH END REFLECMR' 
FILL 31 39 END FILL 
ARA=lC NUX=1 NUY=l NUS=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=20 NUX=l NUY=l NUB=2 
COH='SOUTH CORE WITH BOTTOM REFLECTOR' 
FILL 19 10 END FILL 
ARA=21 NUX=l NUY=3 NUS=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 US 23 END FILL 
ARA=22 NUX=2 NUY=l NUS=l 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=1 NUY=l NUZ=P 
CON='CONBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=3 NUY=l NUS=l 
COM='TOTAL' 
FILL 42 5.4 52 END FILL 
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Table A.3 (continued) 

UNIT 59 
COX='COXBINATION OF REGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATES' 
ARRAY 31 3*0.0 
UNIT 60 
COX='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 2P7.5 2814.9 3.122 -7.5 
CUBOID 0 1 237.5 2314.9 237.5 
CUBOID 9 1 237.65 2315.05 237.65 
CUBOID 0 1 237.665 2P15.33 2P7.665 
UNIT 61 
COX='SOUTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2314.9 3.047 -7.5 
CUBOID 0 1 2P7.5 2P14.9 237.5 
CUBOID 9 1 237.65 2315.05 2P7.65 
CUBOID 0 1 237.665 2P15.33 2P7.665 
END GEOXETRY 
READ ARRAY 
ARA=l NUX=2 NUY=4 NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL 2R7 2R56 4R7 

2835 2R58 4R35 
2R7 2856 4R7 
2R35 2R58 4R35 
2R7 56 60 4R7 
2R3.5 2R58 4R35 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 2156 QR? 

END FILL 
ARA=2 NUX=3 NUY=4 NUZ=9 
COX='SOUTH SPLIT TABLE CORE' 
FILL 3R7 3856 6R7 

3R35 3R58 6R35 
3R7 3R56 6R7 
3B35 3R58 6R35 
3R7 61 56 56 6R7 
3R35 3358 6R35 
3R7 57 56 56 6R7 
3R35 59 58 58 6R35 
3R7 57 56 56 6R7 

END FILL 
ARA=25 NUX=3 NUY=l NUZ=1 
COM='TOTAL' 
FILL 9 54 10 END FILL 
ARA=26 NUX=3 NUY=l NUZ=l 
COM='ASSEXBLY OF FUEL BOX 
FILL 2 1 3 END FILL 
ARA=27 NUX=l NUY=l NUZ=3 
COX='ASSEMBLY OF FUEL BOX 
FILL 5 4 5 END FILL 
ARA=28 NUX=l NUY=2 NUZ=1 

?RONT AND REAR' 

TOP AND BOTTOX' 

COM='COMBINATION OF TWO FUEL BOXES' 
FILL 7 7 END FILL 
ARA=29 NUX=l NUY=2 NUZ=l 
COX='COMBINATION OF SPECIAL AND REGULAR FUEL BOXES' 
FILL 7 6 END FILL 
ARA=30 NUX=l NUY=2 NUZ=l 
COX='COXBINATION OF TWO WEIGHT DISTRIBUTION PLATES' 
FILL 35 35 END FILL 
ARA=31 NUX=l NUY=2 NUZ=l 
COX='COMBINATION OF SPECIAL AND REGULAR WEIGHT DISTRIBUTION PLATES' 
FILL 35 34 END FILL 
END ARRAY 

READ PLOT TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=40.000 ZUL=72.000 
XLR=64.319 YLR=72.000 ZLR=56.000 
VAX=1 WDN=-1 NAK=130 NCH='01234567S'END 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAx=l WDN=-1 NAK=l30 NCH='O12345678' 
END PLOT 
READ START NST=l XSX=lS.O XSP=122.0 YSM=l5.0 YSP=122.0 

zsx=15.0 ZSP=122.0 END START 
END DATA 
END 

CAR11 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIHENT A (27 GROUP) 
' 48 FUEL CANS 2.44 CM XODERATOR GEE.HU125.DATAtOPT) 

27GROUPNDFU LATTICECELL 
U308 1 5.40783-l 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
H20 1 l-5627&1 END 
ARBX-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.91343-2 

END 
ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.5390X-l 

END 
ARBX-TAPE(VINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115X-2 END 
ARBM--I.PE(XYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.74913-2 END 
ARBX-XODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 KND 
ARBX-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBM-PLEX(PAPER1 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.7534x-3 END 
ARBX-PLEXCGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

1.16488-3 END 
ARBM-PLEX(TRI.9) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.7534X-3 END 
ARBX-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

1.1648X-3 END 
ARBX-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 .SSS END 
' THIS XATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUXE 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
END COXP 
SPHTRIANGP 19.9462 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIXENT A (27 GROUP) 
' 48 FUEL CANS 2.44 CM XODERATOR GEE.HU125.DATAtOPT) 

READ PARM RUN=YES NPG=BOO PDN=YES NUB=YES PLT=NO END PARX 
READ GEOX 
UNIT 1 
COH='FUEL BOX 15.28 CX ON A SIDE WITH -15 CX WALLS .05CX STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 6P7.64 
CUBOID 0 1 637.6650 
UNIT 2 
COM=‘X-FACE INTERSTITIAL XODERATOR' 
CUBOID 3 1 211.2200 437.665 



Table A.3 (continued) 

UNIT 3 
COM='Y-FACE INTERSTITIAL XODERATOR' 
CUBOID 3 1 2P7.665 231.2200 237.665 
UNIT 4 
COM='Z-FACE INTERSTITIAL XODERATOR' 
CUBOID 3 1 437.665 231.2200 
UNIT 5 
COX='MORE X-FACE MODERATOR' 
CUBOID 3 1 QPl.2200 237.665 
UNIT 6 
COX='XORE Y-FACE XODERATOR' 
CUBOID 3 1 237.665 QP1.2200 
UNIT 7 
COX='XORE Z-FACE MODERATOR' 
CUBOID 3 1 231.2200 2P7.665 2P1.2200 
UNIT 8 
COX='LAST OF INTERSTITIAL MODERATOR' 
CUBOID 3 1 631.2200 
UNIT 9 
COX='NORTE SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE’ 
ARRAY 2 3*0.0 
UNIT 11 
COX='PLLkIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOX REFLECTOR' 
CUBOID 4 1 2P16.5500 2P38.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOX REFLECTOR' 
CUBOID 5 1 2316.5500 2338.7500 2P0.6150 
UNIT 13 
COX='UPPER PORTION NORTH BOTTOX REFLECTOR WITB TRIS' 
CUBOID 5 1 2316.550 2P38.75 238.24 
UNIT 14 
COX='LOWER PORTION NORTH BOTTOX REFLECTOR WITH TRIS' 
CUBOID 5 1 2316.550 2338.75 2P3.69 
UNIT 15 
COM='NORTH BOTTOX REFLECTOR INCLUDKS REGULAR AND TRIS' 
ARRAY 3 3aO.O 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOX SOUTH REFLECTOR WITHOUT -TRIS' 
CUBOID 0 1 2P5.1 232.55 2P0.615 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COX='PLEXIGLAS SHEET BOTTOX SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 2P0.615 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COX='LOWER PORTION SOUTH BOTTOM RE?LECTOR WITl.7 TRIS' 
CUBOID 0 1 2P5.1 232.55 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COX='SOUTH BOTTOX REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COX='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2P16.550 2312.65 2354.2825 
UNIT 21 
COX='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COX='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2P24.700 2P12.65 2354.2825 

UNIT 23 
COU='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COX='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2129.100 2P64.05 2P12.15 
UNIT 25 
COX='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COX='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 2P12.15 
CUBOID 5 1 69.4 -5.1 2364.05 2P12.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.SCX PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2P54.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CX PORTION WITH TRIS' 
CUBOID 5 1 232.6 2P64.0500 2P54.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 2P5.05 2P64.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2P64.05 2354.2825 
UNIT 33 
COX='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 320.0 
UNIT 34 
COM='BOTTOX XODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2P16.550 2338.7500 2P13.0500 
UNIT 35 
COM='TOP XODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2316.550 2138.7500 233.2525 
UNIT 36 
ARRAY 11 3*0.0 
UNIT 37 
ARRAY 12 3*0.0 
UNIT 38 
COM='NORTH CORE WITH BOTTOX REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH EAST AND WEST REFLECTOR' 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 3*0.0 
UNIT 41 
COX='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 230.6150 2364.0500 2366.4325 
UNIT 42 
COX='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 3+0.0 
UNIT 43 
COX='NORTH CORE WITH FACEPLATE' 
ARRAY 17 3*0.0 



Table A.3 (continued) 

UNIT 44 
COH='12.95 CM THICK XODERATOR SOUTH CORE' 
CUBOID 6 1 2323.924 216.475 2P40.183 
UNIT 45 
COX='2.95 THICK XODERATOR SOUTH CORE' 
CUBOID 6 1 2323.924 2338.5285 231.475 
UNIT 46 
COM='COXBINATION OF CORE WITH 12.95 THICK MODERATOR' 
ARRAY 18 3*0.0 
UNIT 47 
COM='COMBINATION OF CORE WITH 2.95 THICK XODERATOR' 
ARRAY 19 3*0.0 
UNIT 48 
COX='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 20 3*0.0 
UNIT 49 
COX='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3*0-O 
UNIT 50 
COX='SOUTH CORE END REFLECTOR' 
ARRAY 22 3*0.0 
UNIT 51 
COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 2P0.4620 2364.0500 2366.4325 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3*0.0 
UNIT 53 
COM='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 3*0.0 
UNIT 54 
COX='AIR GAP’ 
CUBOID 0 1 230.1550 2P64.0500 2P66.4325 
GLOBAL 
UNIT 55 
COX='TOTAL' 
ARRAY 25 3+0.0 
UNIT 56 
COX='EXPTY FUEL LOCATION' 
CUBOID 0 1 617.6650 
UNIT 57 
COX='SIDE XODERATOR' 
CUBOID 5 1 2P16.550 234.4300 2325.4350 
UNIT 58 
COX='END XODERATOR' 
CUBOID 6 1 238.1500 2338.7500 2925.4350 
UNIT 59 
COM='SOUTH CORE BOTTOX XODERATING PLASTIC' 
CUBOID 6 1 2324.7000 2338.7500 2313.0500 
UNIT 60 
COM='SOUTH CORE TOP XODERATING PLASTIC' 
CUBOID 6 1 2124.7000 2338.7500 233.2525 
UNIT 61 
COX='Y-FACE MODERATOR VOID' 
CUBOID 0 1 2P7.665 2P1.2200 2P7.665 
UNIT 62 
COX='X-FACE MODERATOR VOID' 
CUBOID 0 1 211.2200 437.665 
END GEOXETRY 
READ ARRAY 
ARA=l NUX=3 NUY=7 NUZ=5 
COX='NORTH SPLIT TABLE CORE' 

FILL 12 135 32Q6121 
4 7 4 6 8 6 2Q6 4 7 4 
lQ42 
56 2 1 61 5 3 56 2 1 61 5 3 196 56 62 56 END FILL 

ARA=2 NUX=3 NUY=7 NUZ=S 
COM='SOUTH SPLIT TABLE CORE' 
FILL 12135 32Q6121 

4 7 4 6 8 6 296 4 7 4 
lQ42 
1 2 56 3 5 61 2Q6 56 62 56 END FILL 

ARA=3 NUX=l NUY=l NUZ=3 
COX='NORTH BOTTOM REFLECTOR' 
FILL 14 11 13 END FILL 
ARA=U NUX=l NUY=l NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=C NUX=l NUY=l NUZ=l 
COX='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 
COU='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=S NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COX=‘ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COX='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=ll NUX=l NUY=2 NUZ=l 
COM=vCOXBINARION OF CORE WITH SIDE MODERATOR' 
FILL 9 57 END FILL 
ARA=12 NUX=l NUY=l NUZ=3 
COX='COXBINATION OF PREVIOUS ARRAY WITH TOP AND BOTTOX MODERATOR' 
FILL 34 36 35 END FILL 
ARA=13 NUX=l NUY=l NUZ=I 
COX='COMBINATION OF NORTH CORE WITH BOTTOX REFLECTOR' 
FILL 15 37 END FILL 
ARA=lU NUX=l NUY=3 NUZ=l 
COX='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
AM,=15 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=lC NUX=l NUY=l NUZ=I 
COX='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=l NUZ=l 
COX='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=lS NUX=l NUY=2 NUZ=l 
COX='COXBINATION OF S. CORE WITH SIDE MODERATOR' 
FILL 10 57 END FILL 
ARA=19 NUX=2 NUY=l NUZ=l 
COX='COXBINATION OF CORE WITH END XODERATOR' 
FILL 46 58 END FILL 
ARA=20 NUX=l NUY=l NUZ=Q 
COX='SOUTH CORE WITH BOTTOX XODERATOR AND REFLECTOR' 
FILL 19 59 47 60 END FILL 



Table A. 3 (continued) 

ARA=Zl NUX=, NUY=3 NUZ=l 
COX='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=l 
COM='BOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
;;ff; 'COXBINATION OF CORE WITH TOP REFLECTOR' 

50 27 END FILL 
ARA=24 NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COX='TOTAL' 
FILL 43 54 53 END FILL 
SND ARRAY 
READ PLOT TTL='XZ SLICE OF RFPl SHOWING XATBRIAL REGIONS' 
XUL=-2 YUL=64.05 ZUL=136 
XLR=137 YLR=64.05 ZLR=-2 
UAx=l WDN=-1 NAK=lJO NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE FIRST ROW' 
XUL=QB YUL=-2 ZUL=l36 
XLR=48 YLR=l36 ZLR=-2 
VAX= 1 WDN=-1 NAK=l30 NCH=‘0123456’END 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=l36 
XLR=28 YLR=136 ZLR=-2 
VAX=1 WDN=-1 NM=1 30 NCH=‘0123456’END 
TTL='YZ SLICK OF SOUTH CORE FIRST ROW' 
XUL=62 YUL=-2 ZUL=136 
XLR=62 YLR=l36 ZLR=-2 
VAX=1 WDN=-1 NAX=lJO NCH=‘0123456’END 
TTL='YZ SLICE OF SOUTH CORE SECOND ROW' 
XUL=SO YUL=-2 ZUL=l36 
XLR=SO YLR=lJC ZLR=-2 
VAX= 1 WDN=-I NAK=lJO NCH=‘0123456’END 
END PLOT 
END DATA 
END 

CAR12 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIXKNT B (27 GROUP) 
r 78 FUEL CANS 0.929 CX MODERATOR GEE.HU125.DATA(UNDl) 
27GROUPNDFU LATTICECELL 
U308 1 5.407SE-1 293.0 92234 0.03 92235 4.46 92236 0.08 
H20 1 1.5627X-l END 
ARBX-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 

END 
ARBX-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 

92238 95.43 END 

1 1.9134&2 

2 9.53903-l 
END 

ARBM-TAPE(VINYL) 1.0 7 0 0 0 1001 
25.73 20040 6.9 22000 1.6 82000 

ARBX-TAPE(XYLAR) 1.0 3 0 0 0 1001 

5.92 6012 45.91 8016 
1.1 2 l.l115E-2 END 

10.82 17000 

6.83 6012 65.50 8016 27.02 2 

7.83 6012 59.49 8016 32.48 3 END 
84 6012 59.59 8016 32.23 4 

6.48 6012 42.17 8016 49.5 4 

1.67 6012 86.29 8016 1.20 4 

1.7491X-2 END 
ARBX-XODERATOR 1.185 3 0 0 0 1001 
ARBM-PLEX(REG1 1.0 3 0 0 0 1001 7 

1.1773 END 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 

3.7534&3 END 
ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 

l.l64SE-3 END 
1 

ARBX-PLEXtTRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 
15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

ARBX-PLEX(PAPBR) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 
3.7534%3 END 

ARBX-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 
1.16483-3 END 

ARBX-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 -854 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUXE 
* FRACTION OF THE VOID FILLKD BETWEEN CORS AND RKFLECTOR. 
END COXP 
SPHTRIANGP 19.00 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIXENT B (27 GROUP) 
' 78 FUEL CANS 0.929 CX MODERATOR GEE.HUl25.DATA(UNDfl 

READ PARM RUN=YES NPG=600 FDN=YES NUB=YES PLT=NO END PARX 
READ GEOX 
UNIT 1 
COM='FUEL BOX 15.28 CM ON A SIDE WITH .15 CN WALLS .05CM STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 2 
COX=‘X-FACE INTERSTITIAL XODERATOR' 
CUBOID 3 1 2PD 4645 437.665 
UNIT 3 
COM=‘Y-FACE INTERSTITIAL XODERATOR' 
CUBOID 3 1 237.665 210.4645 237.665 
UNIT 4 
COX='Z-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 4P7.665 230.4645 
UNIT 5 
COX='MORE X-FACE UODERATOR' 
CUBOID 3 1 430.4645 237.665 
UNIT 6 
COX='MORE Y-FACE MODERATOR' 
CUBOID 3 1 2P7.665 QPO.4645 
UNIT 7 
COM='MORK Z-FACE MODERATOR' 
CUBOID 3 1 230.4645 237.665 230.4645 
UNIT 8 
COM='LAST OF INTERSTITIAL XODERATOR' 
CUBOID 3 1 630.4645 



Table A.3 (continued) 

UNIT 9 
COW='NORTH SPLIT 
ARRAY 1 3*0.0 
UNIT 10 
COM='SOUTH SPLIT 
ARRAY 2 3*0.0 
UNIT 11 
COH='PLEXIGLASS REFLECTOR SHEET 
CUBOID 4 1 2P15.8000 2338.7500 
UNIT 12 
COX='PLEXIGLASS REFLECTOR SHEET 
CUBOID 5 1 2315.8000 2338.7500 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM 

TABLE CORE' 

TABLE CORE' 

WITHOUT TRIS, NORTH BOTTOM RKFLECTOR' 
230.6150 

WITH TRIS, NORTH BOTTOM REFLECTOR' 
230.6150 

REFLKCTOR WITH TRIS' 
CUBOID 5 1 2115.8 2338.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOX REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2138.75 2P3.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.55 230.615 
CUBOID 4 1 44.3 -5.1 2P38.75 230.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 230.615 
CUBOID 5 1 44.3 -5.1 2338.75 2P0.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2P12.65 2P54.2825 
UNIT 21 
COX='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2P12.65 2P54.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2P28.35 2364.05 2112.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 2812.15 
CUBOID 5 1 69.4 -5.1 2P64.05 2312.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.SCM PORTION WITHOUT TRIS' 
CUBOID 4 1 214.9000 2364.0500 2354.2825 

UNIT 29 
COM='NORTH END RELFECTOR 5.2 CX PORTION WITH TRIS' 
CUBOID 5 1 2P2.6 2364.0500 2P54.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CX PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2354.2825 
UNIT 31 
COX='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2P12.55 2P64.05 2P54.2825 
UNIT 33 
COM='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 3*0.0 
UNIT 34 
COX='12.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2115.7945 216.4750 2P32.0535 
UNIT 35 
COM='2.95 THICK XODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2315.7945 2P38.5285 231.475 
UNIT 36 
ARRAY 11 3*0.0 
UNIT 37 
ARRAY 12 3*0.0 
REPLICATE 0 1 0.0 0.011 0.443 0.0 0.1590 0.0 1 
UNIT 38 
COX='NORTH CORE WITH BOTTOX REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COX='NORTH CORE WITH EAST AND WEST REFLECTOR' 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 3*0.0 
UNIT 41 
COM='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 2P0.6150 2364.0500 2366.4325 
UNIT 42 
COM='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 3*0.0 
UNIT 43 
COM='NORTH CORE WITH FACEPLATE' 
ARRAY 17 3*0.0 
UNIT 44 
COH='12.95 CX THICK XODERATOR SOUTH CORE' 
CUBOID 6 1 2P23.924 236.475 2332.0535 
UNIT 45 
COM='2.95 THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2P23.924 2138.5285 291.475 
UNIT 46 
COX='COMBINATION OF CORE WITH 12.95 THICK XODERATOR' 
ARRAY 18 3*0.0 
UNIT 47 
COM='COXBINATION OF CORE WITH 2.95 THICK XODERATOR' 
ARRAY 19 3*0.0 
REPLICATE 0 1 1.552 0.0 0.4430 0.0 0.159 0.0 1 
UNIT 48 
COX='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 20 3*0.0 
UNIT 49 
COX='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3+0.0 

? 
2 



Table A.3 (continued) 

UNIT 50 
COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 3*0.0 
UNIT 51 
COM=‘FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 210.4620 2364.0500 2P66.4325 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 380.0 
UNIT 53 
COM='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 3*0.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 2P0.3990 2P64.0500 2P66.4325 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0.0 
UNIT 56 
COM='NORTH BOTTOX MODERATOR' 
CUBOID 6 1 2315.8000 2338.7500 218.1295 
UNIT 57 
COX='BOTTOM SOUTH MODERATOR' 
CUBOID 6 1 2124.700 2P38.75 218.1295 
UNIT 58 
COM='EXPTY FUEL LOCATION' 
CUBOID 0 1 6P7.665 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=3 NUY=7 NUZ=7 
COX='NORTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 296 1 2 1 

4 7 4 6 8 6 296 4 7 4 
2QU2 
1 2 1 3 5 3 296 58 2 58 END FILL 

ARA=2 NUX=5 NUY=7 NUZ=7 
COX='SOUTH SPLIT TABLE CORE' 
FILL 12121353532Q1012121 

47474686862Q1047474 
2970 
12121353532Q1012121 END FILL 

ARA=3 NUX=l NUY=l NUZ=U 
COW='NORTH BOTTOX XODERATOR AND REFLECTOR' 
FILL 14 11 13 56 END FILL 
ARA=Q NUX=l NUY=1 NUZ=S 
COM='SOUTH BOTTOX MODERATOR AND REFLECTOR' 
FILL 18 16 17 16 16 17 17 57 END FILL 
ARA=J NUX=l NUY=l NUZ=l 
COX='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=6 NUX=l NUY=l NUZ=l 
COX='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=S NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=1 
COM='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 

ARA=lO NUX=l NUY=1 NUZ=1 
COM=‘ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=ll NUX=l NUY=2 NUI=l 
COX='COMBINARION OF CORE WITH 12.95CM THICK MODERATOR' 
FILL 9 34 END FILL 
ARA=l2 NUX=l NUY=l NUZ=2 
COX='COXBINATION OF PREVIOUS ARRAY WITH 2.95CM THICK XODERATOR' 
FILL 36 35 END FILL 
ARA=13 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOX REFLECTOR' 
FILL 15 37 END FILL 
ARA= 14 NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=1 NUZ=l 
COM='NORTH CORK WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=lC NUX=l NUY=l NUZ=2 
COX='NORTH CORE WITH TOP REFLECTOR' 
FILL ii 25 END FILL 
ARA= 17 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=lS NUX=l NUY=2 NUZ=l 
COM='COXBINATI0N OF S. CORE WITH 12.95 CX THICK MODERATOR' 
FILL 10 44 END FILL 
ARA=l9 NUX=l NUY=l NUZ=Z 
COM='COMBINATION OF CORE WITH 2.95 CM THICK XODERATOR' 
FILL 46 45 END FILL 
ARA=20 NUX=l NUY=l NUZ=2 
COM='SOUTH CORE WITH BOTTOM REFLECTOR' 
FILL 19 47 END FILL 
ARA=21 NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COM='COXBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=1 NUZ=l 
COM='TOTAL' 
FILL 43 54 53 END FILL 
END ARRAY 
READ PLOT TTL='XZ SLICE OF RFP3 SHOWING MATERIAL REGIONS' 
XUL=-1 YUL=64.05 ZUL=135 
XLR=136 YLR=64.05 ZLR=-2 
uAx= 1 WDN=-1 NAK=130 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE FIRST ROW' 
XUL=US YUL=-2 ZUL=136 
XLR=US YLR=136 ZLR=-2 
VAX=1 WDN=-1 NAX=130 NCH=‘0123456’END 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=l36 
XLR=28 YLR=136 ZLR=-2 
VAX= 1 WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF SOUTH CORE SECOND ROW' 
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Table A.3 (continued) 
XUL=SO YUL=-2 ZUL=136 
XLR=SO YLR=l36 ZLR=-2 
VAX=1 WDN=-1 NAX=130 NCH='0123456' 
END PLOT 
END DATA 
END 

CAR13 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIMENT C (27 GROUP) 
' SO FUEL CANS 0.929 CX XODERATOR GEE.HU125.DATA(UND2) 
27GROUPNDF4 LATTICECELL 
U308 1 5.407SE-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
H20 1 l-5627&1 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.91343-2 

END 
ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.539OE-1 

END 
ARBM-TAPEtVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115x-2 END 
ARBM-TAPEtXYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.7491X-2 END 
ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEXtREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBW-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.75343-3 END 
ARBM-PLEXtGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

l.l64SE-3 END 
ARBM-PLEX(TRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBM-PLEX(PAPER1 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.7534x-3 END 
ARBM-PLEXCGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

1.1648X-3 END 
ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 .854 END 
' THIS MATERIAL IS ACTUALLY HODERATOR ADJUSTED FOR THE VOLUME 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 

END COUP 
SPHTRIANGP 19.00 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIXENT C (27 GROUP) 
' SO FUEL CANS 0.929 CM MODERATOR GEE.HUl25.DATAtUND2) 

READ PARM RUN=YES NPG=600 FDN=YES NUB=YES PLT=NO END PARN 
READ GEOM 
UNIT 1 
COM='FUEL BOX 15.28 CM ON A SIDE WITH -15 CM WALLS . 05CM STACKING VOID' 
CUBOID 1 1 6P7.49 
CUBOID 2 1 637.64 
CUBOID 0 1 6P7.6650 
UNIT 2 
COM='X-FACE INTERSTITIAL XODERATOR' 
CUBOID 3 1 2P0.4645 437.665 
UNIT 3 
COM='Y-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 237.665 2P0.4645 2P7.665 
UNIT 4 
COM='E-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 4P7.665 2P0.4645 
UNIT 5 
COM='MORE X-FACE MODERATOR' 
CUBOID 3 1 430.4645 297.665 

UNIT 6 
COM='MORE Y-FACE MODERATOR' 
CUBOID 3 1 2P7.665 UP0.4645 
UNIT 7 
COM='MORE Z-FACE MODERATOR' 
CUBOID 3 1 210.4645 237.665 2P0.4645 
UNIT 8 
COM='LAST OF INTBRSTITIAL MODERATOR' 
CUBOID 3 1 610.4645 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
UNIT 10 
COH='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
UNIT 11 
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOH REFLECTOR' 
CUBOID 4 1 2315.8000 2P38.7500 2PO.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 5 1 2915.8000 2P38.7500 2P0.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2P38.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2115.8 2338.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.55 230.615 
CUBOID 4 1 44.3 -5.1 2P38.75 2P0.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOX SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.55 230.615 
CUBOID 5 1 44.3 -5.1 2138.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.55 238.855 
CUBOID 5 1 44.3 -5.1 2P38.75 238.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2P12.65 2354.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2P54.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2P64.05 2312.15 
UNIT 25 
COM='ARRAY POR NORTH TOP REFLECTOR' 
ARRAY 7 380.0 



Table A.3 (continued) 

UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 2P12.15 
CUBOID 5 1 69.4 -5.1 2P64.05 2312.15 
UNIT 27 
COU='ARRAY FOR SOUTH TOP REFLLICTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COI='NORTH END REFLECTOR 9.8CI PORTION WITHOUT TRIS' 
CUBOID 4 1 2P4.9000 2364.0500 2354.2825 
UNIT 29 
COI='NORTH END RBLPECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 232.6 2364.0500 2954.2825 
UNIT 30 
COM='NORTH END RBLFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2P54.2825 
UNIT 31 
COM='ARRAY FOR NORTH BND REFLSCTOR' 
ARRAY 9 3+0.0 
UNIT 32 
COI='SOUTH END RLPLSCTOR' 
CUBOID 5 1 2P12.55 2P64.05 2P54.2825 
UNIT 33 
COl'f='ARRRAY FOR SOUTH BND REFLECTOR' 
ARRAY 10 3+0.0 
UNIT 34 
CO1='12.95 THICK MODKRATING PLASTIC NORTH CORE' 
CUBOID 6 1 2315.7945 236.4750 2332.0535 
UNIT 35 
CO11='2.95 THICK MODERATING PLASTIC NORTH CORB' 
CUBOID 6 1 2315.7945 2P38.5285 2P1.475 
UNIT 36 
ARRAY 11 3*0.0 
UNIT 37 
ARRAY 12 3*0.0 
REPLICATE 0 1 0.0 0.011 0.443 0.0 0.1590 0.0 1 
UNIT 38 
COl'l='NORTH CORB WITH BOTTOH RBFLBCTOR' 
ARRAY 13 3+ 0.0 
UNIT 39 
COU='NORTH CORE WITH EAST AND WEST REFLECTOR' 
ARRAY 14 3+0.0 
UNIT 40 
COM='NORTH CORK WITH BND REFLECTOR' 
ARRAY 15 3*0.0 
UNIT 41 
COI='NORTH SPLIT TABLB FACEPLATE’ 
CUBOID 3 1 230.6150 2P64.0500 2P66.4325 
UNIT 42 
COU='NORTH CORE WITH TOP RKPLECTOR' 
ARRAY 16 3*0.0 
UNIT 43 
COI='NORTH CORE WITH FACEPLATE' 
ARRAY 17 3*0.0 
UNIT 44 
CObl=*12.95 CM THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2P23.924 236.475 2332.0535 
UNIT 45 
COM='2.95 THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2323.924 2338.5285 231.475 
UNIT 46 
COM='COl'!BINATION OF CORE WITH 12.95 THICK t¶ODERATOR' 
ARRAY 18 380.0 

UNIT 47 
COM='COMBINATION OF CORE WITH 2.95 THICK MODERATOR' 
ARRAY 19 3*0.0 
REPLICATE 0 1 1.552 0.0 0.4430 0.0 0.159 0.0 1 
UNIT 48 
COI='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 20 3*0.0 
UNIT 49 
COU='SOUTH CORE WITH EAST WEST P==erv""= . . . -..-*.,-., 
ARRAY 21 3*0.0 
UNIT 50 
COll='SOUTH CORE END REFLECTOR' 
ARRAY 22 380.0 
UNIT 51 
COCl='FACBPLATE FOR SOUTH SPLIT TABLE' 
CIJBOID 3 1 290.4620 2364.0500 2P66.4325 
UNIT 52 
COli='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3*0.0 
UNIT 53 
COM='SOUTH CORB WITH FACEPLATE 
ARRAY 24 3*0.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 230.7805 2364.0500 2366.4325 
GLOBAL 
UNIT 55 
COM=*TOTAL' 
ARRAY 25 320.0 
UNIT 56 
COM='NORTH BOTTOM ElODKRATOR' 
CUBOID 6 1 2P15.8000 2338.7500 238.1295 
UNIT 57 
COI='BOTTOPI SOUTH MODERATOR' 
CUBOID 6 1 2P24.700 2P38.75 218.1295 
UNIT 58 
COM='SOUTH REAR I'lODBRATOR' 
CUBOID 3 1 
END GEOMKTRY 
READ ARRAY 
ARA=l NUX=3 NUY=7 NUZ=7 
COH='NORTH'SPLIT TABLE CORK' 
PILL 12 1,3 5 3 2Q6 12 1 

47 46862064"' , - 
2Q42 
12 13 5 3 2Q6121 END FILL 

ARA=2 NUX=5 NUY=P NUE=7 
COI='SOUTH SPLIT TABLE CORE' 
FILL 12121353532Q1012121 

47474686862Q1047474 
2970 
12121353532Q1012121 END FILL 

ARA=3 MUX=1 NUY=l NUZ=4 
COPI='NORTH BOTTOM MODERATOR AND REFLECTOR' 
FILL 14 11 13 56 BND FILL 
ARA=4 NUX=l NUY=l NUG=E 
COH='SOUTH BOTTOM MODERATOR AND REFLECTOR' 
FILL 18 16 17 16 16 17 17 57 END FILL 
ARA=5 NUX=l NUY=l NUZ=l 
COM=‘EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 BND FILL 
AR,,=6 NUX=l NUY=1 NUE=1 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 



Table A.3 (continued) 

ARA=‘I NUX=l NUY=l NUZ=l 
COM='ARRAY FOR NORTH TOP RK?LBCTOR' 
FILL 24 END FILL 
ARA=E NW=1 NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP RBPLNCTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 

ARA=lO NUX=l NUY=t NUZ=l 
COM=‘ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
Arm=11 NUX=l NUY=2 NUZ=l 
COM=;COMBINARION OF CORE WITH 12.95CM THICK MODERATOR' 
FILL 9 34 BND PILL 
AIlA= NUX=l NUY=l NUZ=2 
COM='COMBINATION OF PREVIOUS ARRAY WITH 2.9503 THICK UODKRATOR' 
FILL 36 35 END FILL 
ARA=13 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOU REFLBCTOR' 
FILL 15 37 END FILL 
ARA=lQ NUX=l NUY=J NUZ=l 
COM='NORTH CORN WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
AM=15 NUX=Z NUY=l NUZ=l 
COH='NORTH CORE WITH END REPLBCTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=l NUY=l NUZ=2 
COU='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=lE NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF S. CORE WITH 12.95 CN THICK NODERATOR' 
FILL 10 44 END FILL 
ARA=19 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH 2.95 CM THICK MODERATOR' 
FILL 46 45 END FILL 
ARA=20 NUX=l NUY=l NUZ=2 
COM='SOUTH CORE WITH BOTTOM RBFLECTOR' 
FILL 19 47 END FILL 
ARA=21 NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=I NUY=l NUZ=l 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=I 
COM='COMBINATION OF CORE WITH TOP RBPLBCTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COM='TOTAL' 
FILL 43 54 53 END FILL 
END ARRAY 
READ PLOT TTL='XZ SLICE OF RIP3 SHOWING MATERIAL REGIONS’ 
XUL=-1 YUL=64.05 ZUL=135 
XLR=136 YL~=64.05 ZLR=-2 
uAx= 1 WDN=-1 NAX=130 NCtI=‘0123456’END 

xLR=28 YLR=136 ZLR=-2 
VAX= 1 WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF SOUTH CORE SECOND ROW' 
xUL=EO YUL=-2 ZUL=136 
xLR=EO YLR=136 ZLR=-2 
VAX=1 WDN=-1 NAX=130 NCH=‘0123456’ 
END PLOT 
END DATA 
END 

CAR14 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIMENT NUMBER 7 (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM, U(4.46)308 9 H/U=1.25, HI CONC. SOLUTION DRIVEN 
27GROUPNDFQ INFHOMMEDIUM 
U308 1 5.407833-l 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
X20 1 1.5627%1 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134!!-2 

END 
ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.5390E-1 

L?aIl --.- 
ARBM-TAPEtVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115%2 END 
ARBM-TAPEtMYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.74913-2 END 
ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBB-PLKXtREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 
1.1773 END 

ARBM-PLEX(PAPER) 
3.7534E-3 KND 

ARBM-PLEXtGLUE) 
l.l648E-3 END 

ARBM-PLEX(TRIS) 
15031 1.02 170 

ARBM-PLEXtPAPBR) 

1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 
6 

1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 
00 1.81 35079 4.260 35081 2.840 5 1.2757 END 

1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 
3.7534E-3 END 

ARBM-PLEX(GLUB) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 
l.l648E-3 END 

ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MATERIAL 18 ACTUALLY MODERATOR ADJUSTED FOR THB VOLUME 
' FRACTION OF THE VOID FILLED BETWEEN CORB AND REPLLCTOR. 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
SOLNU02(N03)2 8 351.18 0.549 1.0 293.0 92234 1.022 92235 93.172 

92236 0.434 92238 5.372 END 
SS304 9 1.0 END 
END COUP 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIMENT NUUBER ? (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM, U(4.461308 @ H/U=1.25, HI CONC. SOLUTION DRIVEN 

READ PARH NPG=BOO NUB=YES FDN=YES PLT=NO END PARM 
READ GE013 
UNIT 1 
COM='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COM='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 

TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=136 



Table A. 3 (continued) 

UNIT 3 
COM='REAR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COH='ARRAY TO ASSEMBLB PART OF BOX' 
ARRAY 26 3+0 
UNIT 5 
COU='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COX='ARRAY TO ASSMBLE TOP AND BOTTOU' 
ARRAY 27 3*0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COM='FUBL BOX 15.28 CM ON A SIDN WITH .15 CM WALLS .05CM 
CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 34 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUUINUM WEIGHT DISTRIBUTION PLATS FOR BOXES' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 9 
COM='NORTH SPLIT TABLB CORB' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 

-COM=*SOUTH SPLIT TABLB CORE' 
ARRAY 2 300.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 
UNIT 11 
COFk'PLBXIGLASS RBFLECTOR SHBET WITHOUT TRIS, NORTH BOTTOU RBFLNCTOR' 
CUBOID 4 1 2815.8000 2338.7500 230.6150 
UNIT 12 
COU='PLEXIGLASS REFLBCTOR SHBET WITH TRIS, NORTH BOTTOM RBFLBCTOR' 
CUBOID 5 1 2P15.8000 2338.7500 2PO.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM RKFLBCTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2338.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOU RNCLNCTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 233.69 
UNIT 15 
COM='NORTA BOTTOM RE?LBCTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEBT BOTTOU SOUTH REFLBCTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.5 230.6150 
CUBOID 4 1 44.3 -5.1 2P38.75 230.615 
UNIT 17 
COM='PLBXIGLAS SHEET BOTTOM SOUTH RBFLBCTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 230.6150 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 

STACKING VOID' 

UNIT 18 
COH='LOWER PORTION SOUTH BOTTOM RBFLLCTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 238.855 

UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2312.65 2354.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2824.700 2P12.65 2854.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2P12.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2P12.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2P64.0500 2354.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 2P2.6 2P64.0500 2P54.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2P64.05 2354.2825 
UNIT 33 
COM='ARRAY FOR SOUTH END RBFLECTOR' 
ARRAY 10 3*0.0 
UNIT 38 
COU='NORTH CORE WIT33 BOTTOM REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH EAST AND WEST REFLBCTOR' 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORE WITH NND RBFLBCTOR' 
ARRAY 15 3*0.0 
UNIT 42 
COM='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 3SO.O 
UNIT 48 
COM='SOUTH CORE WITH BOTTOM REFLECTORS' 
ARRAY 20 3*0.0 

CUBOID 5 1 44.3 -5.1 2338.75 238.855 



Table A.3 (continued) 

UNIT 49 
COU='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3*0.0 
UNIT 50 
COM='SOUTH CORS END REFLBCTOR' 
ARRAY 22 3*0.0 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLSCTOR' 
ARRAY 23 3*0.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 0.500 0.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COtl='TOTAL' 
ARRAY 25 3*0.0 
UNIT 56 
COX='COMBINATION OF 
ARRAY 28 3*0.0 
UNIT 57 
COM='COPIBINATION OF 
ARRAY 29 3*0.0 
UNIT 58 
COU='COMBINATION OF 

TWO REGULAR FUEL BOXBS' 

REGULAR FUEL BOX AND SPECIAL FUEL BOX' 

TWO REGULAR WBIGHT DISTRIBUTION PLATES' 
ARRAY 30 3*0.0 
UNIT 59 
COM='COMBINATION OF 
ARRAY 31 3*0.0 
UNIT 60 

REGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATES' 

COM='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 2P7.5 2314.9 1.763 -7.5 
CUBOID 0 1 237.5 2314.9 297.5 
CUBOID 9 1 237.65 2P15.05 237.65 
CUBOID 0 1 237.665 2P15.33 237.665 
UNIT 61 
COM='SOUTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2314.9 1.695 -7.5 
CUBOID 0 1 2P7.5 2314.9 237.5 
CUBOID 9 1 2P7.65 2P15.05 237.65 
CUBOID 0 1 2P7.665 2315.33 2P7.665 
END GEOMETRY 
READ ARRAY 
ARA= 1 NUX=2 NUY=Q NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL 2R7 2R56 4R7 

2R35 2R58 4R35 
2R7 2R56 4R7 
2R35 2858 4R35 
2R7 56 60 4R7 
2R35 2858 4R35 
2R7 2856 4R7 
2R35 2R58 4R35 
2R7 2R56 4R7 

END FILL 
ARA=2 NUX=3 NUY=Q NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 3R7 3R56 6R7 

3R35 3858 6~35 
3R7 3R56 6~7 
3R35 3R58 6R35 
3R7 61 56 56 6R7 
3135 3858 6R35 
3R7 57 56 56 6R7 
3R35 59 58 58 6R35 
3R7 57 56 56 6R7 

END FILL 
ARA=3 NUX=l NUY=l NUZ=3 
COH='NORTH BOTTOM REFLECTOR' 
FILL 14 11 13 END FILL 
ARA=4 NUX=l NUY=l NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=S NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=C NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 
COM=#ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=E NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=13 NUX=l NUY=l NUZ=I 
COM='COWBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 9 END FILL 
ARA=lQ NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=lS NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=l NUY=l NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=20 NUX=l NUY=l NUZ=2 
CO"='SOUTH CORE WITH BOTTOU REFLECTOR' 
FILL 19 10 END FILL 
ARA=Il NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=l 
COH='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COM='TOTAL' 
FILL 42 54 52 END FILL 
ARA=26 NUX=3 NUY=l NUZ=l 
COM='ASSEMBLY OF FUEL BOX FRONT AND REAR' 
FILL 2 1 3 END FILL 
ARA=27 NUX=l NUY=l NUZ=3 
COM='ASSEMBLY OF FUEL BOX TOP AND BOTTOH' 
FILL 5 4 5 END FILL 
ARA=28 NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF TWO FUEL BOXES' 
FILL 7 7 END FILL 
ARA=29 NUX=l NUY=I NUZ=l 
COM='COMBINATION OF SPECIAL AND REGULAR FUEL BOXES' 
FILL 7 6 END FILL 

? 
0” 



Table A.3 (continued) 

ARA=30 NUX=l NUY=2 NUZ=l 
COU='COMBINATION OF TWO WEIGHT DISTRIBUTION PLATKS' 
FILL 35 35 KND FILL 
ARA=31 NUX=l NUY=I NUZ=l 
COM='COMBINATION OF SPECIAL AND REGULAR WEIGHT DISTRIBUTION PLATES' 
FILL 35 34 BND FILL 
END ARRAY 
READ PLOT TTL='YZ SLICK OF SOUTH CORE FIRST ROW’ 
XUL=64.319 YUL=QO.OOO ZUL=72.000 
XLR=64.319 YLR=72.000 ZLR=56.000 
VAX=1 WDN=-1 NAX=130 NCH='012345678'KND 
TTL='XZ SLICK OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAX=l WDN=-1 NAX=130 NCH='012345678' 
SND PLOT 
READ START NST=l XSM=41.37 XSP=72.894 YSM=40.63 YSP=71.29 

ZS!4=56.071 ZSP=71.4 END START 
END DATA 
END 

CAR15 
=CSAS25 
ROCKY ?LATS CRITICALS NURSG/CR-1653 SXPKRIMKNT NUMBER ? (27 GROUP MODKL) 
' FUEL CUBS 15.28 CN. U(4.46)308 @ H/U=1.25, HI CONC. SOLUTION DRIVKN 
27GROUPNDFQ INFHOHl'lEDIUM 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
II20 1 1.5627x-1 XND 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134lS-2 

END 
ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.5390X-l 

END 
ARBM-TAPStVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.11151-2 END 
ARE&TAPKtMYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.74911-2 END 
ARBM-UODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEXtRKG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 KND 
ARBM-PLEXtPAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.75343-3 END 
ARBN-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

1.16481-3 END 
ARBM-PLEX(TRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.7534x-3 END 
ARBM-PLSXIGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

1.16481-3 END 
ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTKD FOR THE VOLUME 
' FRACTION OF THE VOID FILLED BSTWKEN CORK AND RKILECTOR. 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 SND 
SOLNU02(N03)2 8 351.18 0.549 1.0 293.0 92234 1.022 92235 93.172 

92236 0.434 92238 5.372 END 
SS304 9 1.0 END 
END COMP 
ROCKY FLATS CRITICALS NURSG/CR-1653 EXPERIH8NT NUMBKR 1 (27 GROUP MODEL) 
* FUEL CUBE 15.28 CM. U(4.46)308 0 H/U=1.25, HI CONC. SOLUTION DRIVEN 

READ PARM NPG=BOO NUB=YES FDN=YES PLT=NO KND PAR&l 
READ GEOM 

UNIT 1 
COM='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBCID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOXD 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT q 
COU='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
“NIT = _-.-- 
COM=qR;AR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COM=‘ARRAY TO ASSKMBLE PANT OF BOX' 
ARRAY 26 3*0 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT = Y 

COM='ARRAY TO ASSEMBLE TOP AND BOTTOM' 
ARRAY 27 3*0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT v 
COM='FUEL BOX 15.28 CM ON A SIDE WITH .15 CU WALLS .05CM 
CUBOID 1 1 637.49 
CUBOID 2 1 6P7.64 
CUBOID 0 1 687.6650 
UNIT 34 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR SPKCIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT '= 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATS FOR BOXES' 
CUBOID 7 1 4P7.665 0.16 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
CO@X='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 
UNIT 11 

STACKING VOID' 

COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2P15.8000 2338.7500 210.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 5 1 2P15.8000 2P38.7500 2P0.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2P38.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOU REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 2P3.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 



Table A. 3 (continued) 

UNIT 16 
COM='PLEXIGLAS SHSET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.5 230.6150 
CUBOID 4 1 44.3 -5.1 2P38.75 280.615 
UNIT 17 
COl¶='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COU='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2P8.855 
CUBOID 5 1 44.3 -5.1 2338.75 2P8.855 
UNIT 19 
COI='SOUTH BOTTOlY REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
CO@l='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2354.2825 
UNIT 21 
COI='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH RSILECTOR' 
ARRAY 5 3+0.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTR REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2354.2825 
UNIT 23 
COH='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTK RB'ILECTOR 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WJTB TRIS' 
CUBOID 5 1 2P28.35 2364.05 2312.15 
UNIT 25 
COH=‘ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COI='SOUTH TOP REFLECTOR WITR TRIS' 
CUBOID 0 1 2P5.1 232.5 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2912.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 380.0 
UNIT 28 
COI='NORTH END REFLECTOR 9.8CU PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2354.2825 
UNIT 29 
COI='NORTH END RELPECTOR 5.2 Ct! PORTION WITH TRIS' 
CUBOID 5 1 232.6 2P64.0500 2354.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 215.05 2364.05 2P54.2825 
UNIT 31 
COM='ARRAY POR NORTH END REFLECTOR 
ARRAY 9 3*0.0 
UNIT 32 
COI='SOUTH END REFLECTOR' 
CUBOID 5 1 2P12.55 2364.05 2P54.2825 
UNIT 33 
COll='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 3*0.0 
UNIT 38 
COI='NORTH CORE WITH BOTTOM REFLECTOR' 
ARRAY 13 3* 0.0 

UNIT 39 
COI='NORTH CORE WITH EAST AND WEST REFLECTOR' 
ARRAY 14 3*0.0 
UNIT 40 
COI='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 3*0.0 
UNIT 42 
COCl='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 3*0.0 
UNIT 48 
COM='SOUTH CORE WITH BOTTOM REFLECTORS 
ARRAY 20 3*0.0 
UNIT 49 
COU='SOUTH CORE WITH EAST WEST REFLKCTORS' 
ARRAY 21 3*0.0 
UNIT 50 
COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 3*0.0 
UNIT 52 
COM='SOUTB CORE WITH TOP REFLECTOR' 
ARRAY 23 3*0.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 0.732 0.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COI='TOTAL' 
ARRAY 25 3*0.0 
UNIT 56 
COt¶='CO@lBINATION OF TWO REGULAR FUEL BOXES' 
ARRAY 28 3*0.0 
UNIT 57 
COH='COMBINATION OF REGULAR FUEL BOX AND SPECIAL PUKL BOX' 
ARRAY 29 3+0.0 
UNIT 58 
COH='COPIBINATION OF TWO REGULAR WEIGHT DISTRIBUTION PLATES' 
ARRAY 30 3*0.0 
UNIT 59 
COM='COMBINATION OF REGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATES' 
ARRAY 31 3*0.0 
UNIT 60 
COU='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 287.5 2P14.9 1.863 -7.5 
CUBOID 0 1 237.5 2314.9 2P7.5 
CUBOID 9 1 2P7.65 2315.05 237.65 
CUBOID 0 1 237.665 2315.33 2P7.665 
UNIT 61 
COM='SOUTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2114.9 1.794 -7.5 
CUBOID 0 1 2P7.5 2314.9 237.5 
CUBOID 9 1 2P7.65 2P15.05 297.65 
CUBOID 0 1 237.665 2315.33 237.665 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=Z NUY=4 NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL 2R7 2~56 4R7 

2R35 2R58 4R35 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 56 60 4R7 
2R35 2R58 4R35 
2R7 2856 4R7 
2R35 2R58 4R35 
2R7 2R56 4R7 

END FILL 



Table A. 3 (continued) 

ARA=Z NUX=3 NUY=Q NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 3R7 3R56 6R7 

3R35 3R58 6R35 
3R7 3R56 6R7 
3R35 3R58 61135 
3R7 61 56 56 6R7 
3R35 3R58 6R35 
3R7 57 56 56 6R7 
3R35 59 58 58 6R35 
3R7 57 56 56 6R7 

END FILL 
ARA=3 NUX=l NUY=l NUZ=3 
COM='NORTH BOTTOM REFLECTOR' 
FILL 14 11 13 END FILL 
ARA=Q NUX=l NUY=l NUZ=7 
COM='SOUTH BOTTOM REFLBCTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=C NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END PILL 
ARA=7 NUX=l NUY=l NUZ=l 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=E NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP RBFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM=‘ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=13 NUX=l NUY=l NUZ=Z 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 9 END FILL 
ARA=lQ NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS 
FILL 21 38 21 END FILL 
ARA=l5 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR 
FILL 31 39 END FILL 
ARA=lB NUX=l NUY=l NUZ=Z 
COM='NORTN CORE WITH TOP REFLECTOR 
FILL 40 25 END FILL 
ARA=ZO NUX=l NUY=l NUZ=Z 
COM='SOUTH CORE WITH BOTTOM REFLBCTOR' 
FILL 19 10 END FILL 
ARA=Zl NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLBCTORS' 
FILL 23 48 23 END FILL 
ARA=ZZ NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORB WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COM='TOTAL' 
FILL 42 54 52 END FILL 

ARA=26 NUX=3 NUY=l NUZ=l 
COM='ASSEMBLY OF FUEL BOX FRONT AND REAR' 
FILL 213 END FILL 
ARA=27 NUX=l NUY=l NUZ=3 
COM='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' 
FILL 5 4 5 END FILL 
ARA=28 NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF TWO FUEL BOXES' 
FILL 7 7 END FILL 
ARA=29 NUX=l NUY=Z NUZ=l 
COM='COMBINATION OF SPECIAL AND REGULAR FUEL BOXES' 
FILL 7 6 END FILL 
ARA=30 NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF TWO WEIGHT DISTRIBUTION PLATES' 
FILL 35 35 END FILL 
ARA=31 NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF SPBCIAL AND REGULAR WEIGHT DISTRIBUTION PLATES' 
FILL 35 34 END FILL 
END ARRAY 
READ PLOT TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=QO.OOO ZUL=72.000 
XLR=64.319 YLR=72.000 ZLR=56.000 
VAX=1 WDN=-1 NAX=130 NCH='012345678'END 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR-55.735 
UAX=l WDN=-1 NAX=l30 NCH='012345678' 
END PLOT 
I READ START NST=l XSM=41.37 XSP=72.894 YSM=40.63 YSP=71.29 
* ZSM=56.071 ZSP=71.4 END START 

READ START NST=l END START 
END DATA 
END 

CAR16 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIMENT NUMBER ? (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM. U(4.46)308 @ R/U=1.25, LOW CONC. SOLUTION DRIVEN 

27GROUPNDF4 INPHOMMEDIUM 
U308 1 5.4078&1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
HZ0 1 1.56273-1 END 
ARBM-BAGGIB 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

END 
ARBH-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.53903-l 

END 
ARBM-TAPE(VINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115X-2 BND 
ARBM-TAPEfMYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.749lE-2 END 
ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBH-PLEXCPAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.7534&3 END 
ARBM-PLEXtGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

1.1648%3 END 
ARBM-PLEX(TRI.5) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBM-PLLXtPAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.75343-3 END 



Table A.3 (continued) 

ARBM-PLBX(GLU8) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 
1.1648X-3 END 

ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MATERIAL IS ACTUALLY l¶ODERATOR ADJUSTED FOR THE VOLUHE 
' FRACTION OF THE VOID FILLED BBTWBEN CORE AND REFLECTOR. 

ARBI-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
SOLNUOZ(N0312 8 86.42 0.149 1.0 293.0 92234 1.022 92235 93.172 

92236 0.434 92238 5.372 END 
ss304 9 1.0 END 
END COWP 
ROCKY FLATS CRITICALS NURBG/CR-1653 EXPERIMBNT NUMBER ? (27 GROUP MODEL) 
I FUEL CUBE 15.28 CM, U(4.46)308 @ H/U=1.25, LOW CONC. SOLUTION DRIVEN 

READ PARM NPG=COO NUB=YES FDN=YES PLT=YES BND PARM 
READ GEOU 
UNIT 1 
COM='PUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COM='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.9 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 3 
COlf='REAR OF FUEL BOX' 
CUB010 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COM='ARRAY TO ASSBHBLE PART OF BOX' 
ARRAY 26 3*0 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COI='ARRAY TO ASSEXBLE TOP AND BOTTOM' 
ARRAY 27 3+0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COM='PUEL BOX 15.28 CM ON A SIDE WITH .15 ClY WALLS .05CH STACKING VOID' 
CUBOID 1 1 6P7.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 34 
con=~rdmaINun wmxm DISTRIBUTION PLATE FOR sPscIAL BOX* 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORB' 
ARRAY 2 3*0.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 

UNIT 11 
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REPLLCTOR' 
CUBOID 4 1 2315.8000 2338.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOI REPLBCTOR' 
CUBOID 5 1 2315.8000 2338.7500 230.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2138.75 2P8.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REPLECTOR WITH TRIS' 
CUBOID 5 1 2115.8 2338.75 2P3.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.5 2PO.6150 
CUBOID 4 1 44.3 -5.1 2P38.75 230.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REPLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 2PO.6150 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOl4 REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 2P8.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REPLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2P54.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR 
ARRAY 5 3*0.0 
UNIT 22 
COl'l='EAST AND WEST REFLECTORS FOR SOUTH REPLECTOR WITH TRIS' 
CUqOID 5 1 2P24.700 2312.65 ZP5fi 2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REPLECTORS FOR SOUTR REPLECTOR' 
ARRAY 6 3+0.0 
UNIT 24 
COM='NORTH TOP REPLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REPLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2312.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REPLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END RBPLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 9 1 2P4.9000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RELPECTOR 5.2 CH PORTION WITH TRIS' 
CUBOID 5 1 232.6 2364.0500 2354.2825 
UNIT 30 
COU='NORTH END RELPECTOR 10.1 CU PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2P64.05 2354.2825 

_ _ . . 



Table A.3 (continued) 

UNIT 31 
COX='ARRAY FOR NORTH ZND RBFLBCTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COU='SOUTH END RBFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2P54.2825 
UNIT 33 
COU=‘AitiAY FOR SOUTH 
ARRAY 10 3so.o 
UNIT 38 
COM='NORTH CORE WITH 
ARRAY 13 3+ 0.0 
UNIT 39 
COM='NORTH CORE WITH 
ARRAY 14 3,o.o 
UNIT 40 
COM='NORTB CORE WITH 
ARRAY 15 350.0 
UNIT 42 
COX='NORTR CORE 
ARRAY 16 3*0.0 
UNIT 48 
COM='SOUTH CORE 

WITH TOP REILBCTOR 

WITR BOTTOl RBFLBCTORS' 
ARRAY 20 3+0.0 
UNIT 49 
COU='SOUTH CORE 
ARRAY 21 3*0.0 
UNIT 50 
COU='SOUTH CORE 
ARRAY 22 3+0.0 
UNIT 52 
COM='SOUTII CORE 
ARRAY 23 3*0.0 
UNIT 54 

WITH EAST WEST RBFLBCTORS' 

END RBFLBCTOR' 

BOTTOM RBFLBCTOR' 

BAST AND WEST RLFLZCTOR' 

END RBF'LBCTOR' 

END REFLECTOR' 

WITH TOP REFLSCTOR' 

COX='AIR GAP' 
CUB010 0 1 0.570 0.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 380.0 
UNIT 56 
COM='COHBINATION OT 
ARRAY.28 3*0.0 
UNIT 57 
COM='COMBINATION O? 
ARRAY 29 3*0.0 
UNIT 58 
COH='COI¶BINATION OF 
ARRAY 30 320.0 
UNIT 59 
COM='COMBINATION OF 
ARRAY 31 3*0.0 
UNIT 60 

TWO REGULAR ?UBL BOXES' 

REGULAR FUEL BOX AND SPECIAL ?UEL BOX' 

TWO REGULAR WEIGHT DISTRIBUTION PLATES' 

REGULAR AND SPECIAL WBIGHT DISTRIBUTION PLATES ’ 

COM='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 2P7.5 2314.9 3.332 -7.5 
CUBOID 0 1 237.5 2314.9 237.5 
CUBOID 9 1 237.65 2P15.05 237.65 
CUBOID 0 1 2P7.665 2P15.33 2P7.665 
UNIT 61 
COM='SOUTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2314.9 3.292 -7.5 
CUBOID 0 1 237.5 2P14.9 237.5 
CUBOID 9 1 237.65 2P15.05 2P7.65 
CUBOID 0 1 2P7.665 2315.33 237.665 
END GBOMETRY 

READ ARRAY 
ARA=l NUX=2 NUY=Q NUZ=9 
COM='NORTH SPLIT TABLE? CORE' 
FILL 2R7 2R56 4R7 

2R35 2R58 4835 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 56 60 4R7 
2R35 2R58 4835 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 2R56 4R7 

END FILL 
ARA=Z NUX=3 NUY=Q NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 3R7 3R56 6R7 

3R35 3~58 6R35 
3R7 3156 6R7 
3R35 3R58 6135 
3R7 61 56 56 6R7 
3135 3R58 6R35 
3R7 57 56 56 6R7 
3R35 59 58 58 6R35 
3R7 57 56 56 6R7 

END FILL 
ARA=3 NUX=l NUY=l NUZ=3 
COI='NORTH BOTTOM REFLECTOR' 
FILL 14 11 13 END FILL 
ARA=Q NUX=l NUY=l NUZ=7 
COkX='SOUTH BOTTOH REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=S NUX=l NUY=l NUZ=l 
COH='BAST AND WEST WALLS OF NORTH RBPLICTOR' 
FILL 20 END FILL 
ARA=6 NUX=l NUY=l NUZ=l 
COI='EAST AND WEST WALLS OF SOUTH REFLBCTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 
COI='ARRAY FOR NORTH TOP RBFLECTOR' 
FILL 24 END FILL 
ARA=E NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUXL3 NUY=l NUZ=l 
COH='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR 
FILL 32 ZND FILL 
ARA=l3 NUX=l NUY=l NUZ=Z 
COl4='COMBINATION OF NORTH CORB WITH BOTTOM REFLECTOR' 
FILL 15 9 END FILL 
ARA=14 NUX=l NUY=3 NUZ=l 
COI='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=l5 NUX=Z NUY=l NUZ=l 
COI='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=lC NUX=l NUY=l NUZ=2 
COM='NORTH CORE WITH TOP REPLECTOR' 
FILL 40 25 END FILL 
ARA=ZO NUX=l NUY=l NUZ=Z 
COH='SOUTH CORE WITH BOTTOU REPLBCTOR' 
FILL 19 10 END FILL 



Table A.3 (continued) 

ARA=21 NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS 
FILL 23 48 23 END FILL 
ARA=22 NUX=Z NUY=1 NUZ=l 
COM='SOUTH CORE WITH END REPLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORB WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=~~ NUX=3 NUY=l NUZ=l 
COM='TOTAL' 
FILL 42 54 52 END FILL 
ARA=26 NUX=3 NUY=l NUZ=l 
cOM='ASSEUBLY OF FUEL BOX FRONT AND RRAR' 
FILL 2 1 3 BND FILL 
ARA=27 NUX=l NUY=l NUZ=3 
CDM='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' -_.. ..-- 
FILL 5 4 5 END FILL 
AM=28 NUX=l NUY=Z NUZ=l 
COM='COMBINATION OF TWO FUEL BOXES' 
FILL 7 7 END FILL 
ARA=29 NUX=l NUY=2 NUZ=l 
cUM='cOMBINATION OF SPECIAL AND REGULAR FUEL BOXES' 
FILL 7 6 END FILL 
ARA=30 NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF TWO WEIGHT DISTRIBUTION PLATES' 
FILL 35 35 END FILL 
ARA=31 NUX=l NUY=2 NUZ=l 
cDM='COHBINATION OF SPECIAL AND REGULAR WBIGNT DISTRIBUTION PLATES' 
FILL 35 34 END FILL 
END ARRAY 
READ PLOT TTL='YZ SLICK OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=QO.OOO ZUL=72.000 
XLR=64.319 YLR=72.000 ZLR=56.000 
VAX=1 WDN=-1 NAX=l30 NCH='012345678'BND 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL_=56-.O YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.-5 
UAx=l WDN=-1 NAX=130 NCH='012345678' 
END PLOT 
READ START NST=l XSM=41.37 XSP=72.894 YSM=40.63 YSP=71.29 

ZSM=56.071 ZSP=71.4 BND START 
END DATA 
END 

CAR17 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIMBNT Q (27 GROUP) 
' 48 FUEL CANS 0.929 CM MODERATOR GEE.HU203.DATA(UNDER) 
27GROUPNDPQ LATTICECELL 
U308 1 5.40783-l 293.0 92234 0.03 
Ii20 1 2.63563-1 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.0 

END 
ARBM-AL1100 1.0 3 0 0 1 13027 99. 

END 

92235 4.46 92236 0.08 92238 95.43 END 

1 6012 84.9 8016 1.20 1 1.9134X-2 

18 26000 0.5 29000 0.2 2 9.5390X-l 

ARBM-TAPE(VINYL) 1.0 7 0 0 0 1001 
25.73 20040 6.9 22000 1.6 82000 

ARBM-TAPEtMYLAR) 1.0 3 0 0 0 1001 
1.7491X-2 END 

5.92 6012 45.91 8016 10.82 17000 
1.1 2 1.1115X-2 END 
6.83 6012 65.50 8016 27.02 2 

ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.7534x-3 END 
ARBN-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

1.1648X-3 END 
ARBM-PLEX(TRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.75343-3 END 
ARBH-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

1.16483-3 END 
ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 1.0 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUME 
' FRACTION OQ THE VOID PILLED BETWEEN CORB AND REFLECTOR. 

END COUP 
' SPHERICAL VACUUM REFLECTED 0.0 END 
' 1 9.2929 ONBBXTBRMOD 3 10.0 NOEXTERMOD END ZONE 
SPHTRIANGP 19.00 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIMENT F (27 GROUP) 
' 48 FUEL CANS 0.929 CM MODERATOR GEE.HU203.DATA(UNDER) 

READ PAPM RUN=YES NPG=BOO 
PLT=NO NUB=YES FDN=YES 
END PARM 
READ GEOM 
UNIT 1 
COM='FUEL BOX 15.28 CU ON A SIDE WITH .15 CM WALLS .05CM STACKING VOID' 
CUBOID 1 1 617.49 
CUBOID 2 1 637.64 
CUBOID 0 1 6P7.6650 
UNIT 2 
COM=‘X-PACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 210.4645 437.665 
UNIT 3 
COM='Y-PACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 237.665 2P0.4645 237.665 
UNIT 4 
COM='Z-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 QP7.665 230.4645 
UNIT 5 
COM='MORE X-FACE MODERATOR' 
CUBOID 3 1 430.4645 237.665 
UNIT 6 
con=*norts Y-FACE nonsrmToR* 
CUBOID 3 1 2P7.665 430.4645 
UNIT 7 
COM='MORE Z-FACE HODERATOR' 
CUBOID 3 1 210.4645 237.665 2P0.4645 



Table A.3 (continued) 

UNIT 8 
COM='LAST OF INTERSTITIAL UODERATOR' 
CUBOID 3 1 630.4645 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3ro.o 
REPLICATE 0 1 0.0 0.0 0.0 0.0 17.8910 0.0 1 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
REPLICATE 0 1 0.0 0.0 0.0 0.0 17.8910 0.0 1 
UNIT 11 
COtk'PLEXIGLASS REPLECTOR SHEET WITHOUT TRIS, NORTH BOTTOU REFLLCTOR' 
CUBOID 4 1 2315.8000 2338.7500 2P0.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SREET WITH TRIS. NORTH BOTTOM REFLBCTOR' 
CUBOID 5 1 2315.8000 2338.7500 2PO.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2P38.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REQLBCTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.55 230.615 
CUBOID 4 1 44.3 -5.1 2338.75 2P0.615 
UNIT 17 
COM='PLBXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.55 230.615 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COM='SOUTH BOTTOM RBPLBCTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COM='EAST AND WEST REPLBCTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2354.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REPLBCTORS FOR NORTH RBFLBCTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COM='EAST AND WEST REPLECTORS FOR SOUTH RBFLBCTOR WITX TRIS' 
CUBOID 5 1 2324.700 2P12.65 2354.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST RBFLECTORS FOR SOUTH RB?LBCTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2P28.35 2364.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP RBFLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COM='SOUTH TOP REPLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 2112.15 
CUBGYD 5 1 69.4 -5.1 2364.05 2312.15 

UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 320.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2P64.0500 2354.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 232.6 2364.0500 2354.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CN PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2P54.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2354.2825 
UNIT 33 
COM='ARRAY FOR SOUTH END REPLECTOR' 
ARRAY 10 3*0.0 
UNIT 34 
COH='l2.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2P15.7945 236.6965 2332.8695 
UNIT 35 
COM='2.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 0 1 2315.7945 2P38.75 2P1.5545 
UNIT 36 
ARRAY 11 3*0.0 
UNIT 37 
ARRAY 12 3*0.0 
UNIT 38 
COM='NORTH CORE WITH 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORE WITH 
ARRAY 15 3*0.0 
UNIT 41 
COM='NORTH SPLIT TABLE FACEPLATE FOR THIS CASE AIR GAP HALF THICK' 
CUBOID 0 1 230.1025 2P64.0500 2P66.4325 

BOTTOM REPLECTOR' 

EAST AND WEST REFLECTOR' 

END REFLECTOR' 

UNIT 42 
COM='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 3+0.0 
UNIT 43 
COU='NORTH CORE WITH FACEPLATE 
ARRAY 17 3*0.0 
UNIT 44 
COM='12.95 CM THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2P15.7945 236.6965 2332.8695 
UNIT 45 
COM='2.95 THICK MODERATOR SOUTH CORE' 
CUBOID 0 1 2P15.7945 2338.75 231.5545 
UNIT 46 
COM='COMBINATION OF CORE WITH 12.95 THICK MODERATOR' 
ARRAY 18 3+0.0 
UNIT 47 
COM='COMBINATION OF CORE WITH 2.95 THICK MODERATOR' 
ARRAY 19 3+0.0 
UNIT 48 
COM='SOUTH CORE WITH EAST WEST REPLECTORS' 
ARRAY 20 380.0 



Table A.3 (continued) 

UNIT 49 
COM='SOUTH CORE WITH EAST WEST REPLBCTORS' 
ARRAY 21 3*0.0 
UNIT 50 
COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 3*0.0 
UNIT 51 
COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 230.4645 2P64.0500 2P66.4325 
UNIT 52 
COM='SOUTH CORE WITH TOP REPLECTOR' 
ARRAY 23 3*0.0 
UNIT 53 
COM='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 3*0.0 
UNIT 54 
COM='AIR GAP HALF THICKNESS' 
CUBOID 0 1 2PO.1025 2P64.0500 2366.4325 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0.0 
UNIT 56 
COM='NORTH BOTTOM UODBRATOR' 
CUBOID 6 1 2P15.8000 2338.7500 237.3135 
UNIT 57 
COM='BOTTOM SOUTH MODERATOR' 
CUBOID 6 1 2P24.700 2338.75 237.3135 
UNIT 58 
COM='REAR FILLER' 
CUBOID 6 1 238.9055 2338.75 2334.424 
UNIT 59 
COM='COMBINATION OF SOUTH CORE WITH REAR FILLER' 
ARRAY 26 3*0.0 
UNIT 60 
COM='NORTH CORE REAR FILLER' 
CUBOID 6 1 2P0.0055 2338.75 2P34.424 
UNIT 61 
COM='COMBINATION OF NORTH CORE WITH RBAR FILLER' 
ARRAY 27 3*0.0 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=3 NUY=7 NUZ=5 
COM='NORTH SPLIT TABLE CORE' 
FILL 12135 3206121 

474686296474 
lQ42 
12135 3296121 END FILL 

ARA=z NUX=3 NUY=7 NUZ=5 
COM='SOUTH SPLIT TABLE CORE' 
FILL 1213 5 3 206121 

474686296474 
lQ42 
12135 32Q6121 END FILL 

ARA=3 NUX=I NUY=l NUZ=Q 
COM='NORTH BOTTOM MODERATOR AND REFLECTOR' 
FILL 14 11 13 56 END FILL 
ARA=Q NUX=l NUY=l NUZ=E 
COM='SOUTH BOTTOM MODERATOR AND RBFLECTOR' 
FILL 18 16 17 16 16 17 17 57 END FILL 
ARA=5 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REPLECTOR' 
FILL 20 END FILL 

ARA=C NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=1 
COM='ARRAY FOR NORTH TOP 
FILL 24 END FILL 
ARA=8 NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM='ARRAY FOR NORTH END 

OF SOUTH REFLECTOR' 

REPLECTOR' 

REPLBCTOR' 

REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REPLECTOR' 
FILL 32 END FILL 
ARA=ll NUX=l NUY=Z NUZ=l 
COMa'COMBINARION OF CORE WITH 12.95CM THICK MODERATOR' 
FILL 9 34 END FILL 
ARA=lZ NUX=l NUY=l NUZ=Z 
COM='COMBINATION OF PREVIOUS ARRAY WITH 2.95CM THICK MODERATOR' 
FILL 36 35 END FILL 
ARA=13 NUX=l NUY=l NUZ=Z 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 61 END FILL 
ARA=14 NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=lS NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=l NUY=l NUZ=Z 
COH='NORTH CORE WITH TOP REPLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=lE NUX=1 NUY=2 NUZ=l 
COU='COMBINATION OF S. CORE WITH 12.95 CM THICK MODERATOR' 
FILL 10 44 END FILL 
ARA=19 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORR WITH 2.95 CU THICK MODERATOR' 
FILL 46 45 END FILL 
ARA=ZO NUX=l NUY=l NUZ=Z 
COM='SOUTH CORE WITH BOTTOM REFLBCTOR' 
FILL 19 59 END FILL 
ARA=Zl NUX=l NUY=3 NUZ=1 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=1 NUZ=l 
COM='SOUTH CORE WITH END RLFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=1 NUZ=Z 
COM='COMBINATION OF CORE WITH TOP REPLECTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=1 NUZ=l 
COM='TOTAL' 
FILL 43 54 53 END FILL 
ARA=26 NUX=Z NUY=1 NUZ=l 
COM='COMBINATION OF SOUTH CORE WITH RKAR FILLER' 
FILL 47 58 END FILL 
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ARAzZ NUX=2 NUY=l NUZ=l 
COM='COMBINATION OF NORTH CORE WITH REAR FILLSR' 
FILL 37 60 END FILL 
END ARRAY 
READ PLOT TTL='XZ SLICE OF RTPP SHOWING MATERIAL REGIONS' 
XUL=- 1 YUL=64.05 ZUL=135 
XLR=l36 YLR=64.05 ZLR=-2 
UAX=l WDN=-1 NAX=130 NCH='0123456'BND 
TTL='YZ SLICE OF NORTH CORS FIRST ROW' 
XUL=48 YUL=-2 ZUL=l36 
XLR=48 YLR=136 ZLR=-2 
VAX=1 WDN=-1 NAX=l30 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=l36 
XLR=28 Y~R=l36 ZLR=-2 
VAX=1 WDN=-1 NF,X=l30 NCH='0123456'END 
TTL='YZ SLICE OP SOUTH CORE FIRST ROW' 
XUL=62 YUL=-2 ZUL=l36 
XLR=62 Y~R=136 ZLR=-2 
VAX=1 WDN=-1 NAX=l30 NCH='0123456'BND 
TTL='TOP VIEW OF SOURCE SLOT' 
XuL=-2 YUL=136 ZUL=125 
X~R=l38 YLR=-2 ZLR=125 
UAX=l VDN=-1 NAX=l30 NCH='0123456'ZND 
TTL='TOP VIEW OF TOP LAYER' 
XuL=-2 YUL=136 ZUL=95 
XLR=l38 YLR=-2 ZLR=95 
UAX=l VDN=-1 NAX=130 NCH='0123456' 
END PLOT 
RBAD START NST=l 
XSP=lOE.O xsn=lo.o 
YSP=lOE.O YSI=lO.O 
ZSP=123.0 ZSM=QQ.O 
END START 
END DATA 
END 

CAR18 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIMENT G (27 GROUP) 
' 30 FUEL CANS 2.44 CN MODERATOR GEB.HU203.DATA(OPTUM) 
27GROUPNDQQ LATTICECELL 
U308 1 5.40788-l 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
Ii20 1 2.63563-1 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

END 
ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.53908-l 

END 
ARBM-TAPE(VINYL1 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

25.73 20040 6.9 22000 1.6 82000 1.1 2 l.l115B-2 END 
ARBM-TAPE(MYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

1.7491X-2 END 
ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLBXfREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBM-PLEX(PAPBR1 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.7534x-3 END 
ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

1.1648X-3 BND 
ARBM-PLEXtTRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBM-PLEX(PAPBR) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.7534X-3 END 
ARBM-PLEXIGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

1.1648X-3 END 
ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 1.0 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUME 
' FRACTION OF THE VOID PILLED BETWEEN CORE AND REPLECTOR. 

END COMP 
SPHTRIANGP 19.00 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NURBG/CR-2500 EXPERIMENT G (27 GROUP) 
' 30 FUEL CANS 2.44 CM MODERATOR GEE.HU2O3.DATA(OPTUM) 

READ PARM RUN=YES NPG=600 FDN=YES NUB=YES PLT=NO 
END PARM 
READ GEOM 
UNIT 1 
COM='PUEL BOX 15.28 CM ON A SIDE WITH .15 CX WALLS .05CN STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 6P7.64 
CUBOID 0 1 637.6650 
UNIT 2 
COM=‘X-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 231.2200 437.665 
UNIT 3 
COM='Y-PACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 237.665 2P1.2200 237.665 
UNIT 4 
COM='Z-PACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 4P7.665 211.2200 
UNIT 5 
COM='MORE X-FACE MODERATOR' 
CUBOID 3 1 431.2200 237.665 
UNIT 6 
COM='MORE Y-PACE MODZRATOR' 
CUBOID 3 1 2P7.665 QP1.2200 
UNIT 7 
COM='IORE Z-FACE NODERATOR' 
CUBOID 3 1 231.2200 237.665 2131.2200 
UNIT 8 
COM='LAST OF INTERSTITIAL MODERATOR' 
CUBOID 3 1 6Pl.2200 



Table A.3 (continued) 

UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
UNIT 11 
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS. NORTH BOTTOM REFLECTOR' 

. CUBOID 4 1 2316.5500 2338.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTON 
CUBOID 5 1 2316.5500 2338.7500 230.6150 
UNIT 13 
COM='UPPBR PORTION NORTH BOTTOM REPLECTOR WITH TRIS' 
CUBOID 5 1 2316.5500 2338.75 238.24 
UNIT 14 
COM='LOWBR PORTION NORTH BOTTOM REPLECTOR WITH TRIS' 
CUBOID 5 1 2P16.5500 2338.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REPLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 

REFLECTOR' 

COM='PLEXIGLAS SHEET BOTTOM SOUTH REPLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.55 2P0.615 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REPLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 230.615 
CUBOID 5 1 44.3 -5.1 2P38.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 282.55 238.855 
CUBOID 5 1 44.3 -5.1 2P38.75 2P8.855 
UN'IT 19 
COM='SOUTH BOTTOM REPLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLBCTOR WITH TRIS' 
CUBOID 5 1 2116.5500 2312.65 2352.7825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH RBPLBCTOR' 
ARRAY 5 3:O.O 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2P52.7825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST RBFLECTORS FOR SOUTH REPLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REPLECTOR WITH TRIS' 
CUBOID 5 1 2P29.1 ZP64.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REPLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.55 2312.15 
CUBOID 5 1 69.4 -5.1 2P64.05 2112.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REPLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2P64.0500 2352.7825 

UNIT 29 
COM='NORTH END RELPECTOR 5.2 CU PORTION WITH TRIS' 
CUBOID 5 1 2P2.6 2364.0500 2352.7825 
UNIT 30 
COI='NORTB END RsLFscToR 10.1 cn PORTION WITHOUT TRIS* 
CUBOID 4 1 235.05 2P64.05 2P52.7825 
UNIT 31 
con=‘mmY FOR NORTH END RsFLscToR' 
ARRAY 9 380.0 
UNIT 32 
COX='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2P64.05 2P52.7825 
UNIT 33 
COM='ARRAY FOR SOUTH END REFLLCTOR' 
ARRAY 10 3*0.0 
UNIT 34 
COM='12.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 0 1 2316.5500 2P13.315 2P25.4350 
UNIT 35 
con=12.95 THICK noDmATING PLASTIC NORTH coRs* 
CUBOID 6 1 2P16.5500 2338.75 231.7525 
UNIT 36 
ARRAY 11 3to.o 
UNIT 37 
ARRAY 12 3+0.0 
UNIT 38 
COM='NORTH CORE WITH 
ARRAY 13 3: 0.0 
UNIT 39 
COM='NORTH CORE WITH 
ARRAY 14 3*0.0 
UNIT 40 
COU='NORTH CORE WITH 
ARRAY 15 3*0.0 
UNIT 41 

BOTTOM REPLLCTOR' 

EAST MD WSST RBFLBCTOR' 

END REFLECTOR' 

COM='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 2PO.61 2364.0500 2364.9325 
UNIT 42 
COM='NORTH CORB WITH TOP RBFLECTOR' 
ARRAY 16 3*0.0 
UNIT 43 
COM='NORTH CORE WITH PACEPLATB' 
ARRAY 17 380.0 
UNIT 44 
COM='12.95 CM THICK MODERATOR SOUTH CORE' 
CUBOID 0 1 2316.5500 2P13.315 2325.4350 
UNIT 45 
COM='2.95 THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2316.5500 2P38.75 231.7525 
UNIT 46 
COM='COMBINATION OF CORE WITH 12.95 THICK NODBRATOR' 
ARRAY 18 3*0.0 
UNIT 47 
COM='COMBINATION OF CORE WITH 2.95 THICK MODERATOR' 
ARRAY 19 3*0.0 
UNIT 48 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 20 3*0.0 
UNIT 49 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3*0.0 
UNIT 50 
COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 3*0.0 



UNIT 51 
COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 2PO.610 2364.0500 2P64.9325 
UNIT 52 
COM='SOUTH CORE WITH TOP REPLECTOR' 
ARRAY 23 3*0.0 
UNIT 53 
COM='SOUTH CORE WITH PACEPLATB' 
ARRAY 24 3*0.0 
UNIT 54 
COH='AIR GAP' 
CUBOID 0 1 210.2850 2364.0500 2364.9325 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0.0 
UNIT 56 
COM='NORTH BOTTOM MODERATOR'  
CUBOID 6 1 2816.5500 tP38.7500 2P13.05 
UNIT 57 
COM='BOTTOM SOUTH MODERATOR'  
CUBOID 6 1 2324.700 2338.75 2P13.05 
UNIT 58 
COM='REAR FILLER' 
CUBOID 6 1 238.1500 2338.75 2327.1875 
UNIT 59 
COM='COMBINATION O? SOUTH CORE WITH REAR FILLER' 
ARRAY 26 3*0.0 
UNIT 60 
COM='NORTH CORE REAR FILLER' 
CUBOID 6 1 2P0.0 2338.75 2927.1875 
UNIT 61 
COM='COMBINATION OT NORTH CORB WITH REAR FILLER' 
ARRAY 27 3*0.0 
UNIT 62 
COM='EMPTY FUEL LOCATION' 
CUBOID 0 1 637.6650 
UNIT 63 
COM='Y-FACE MODERATOR VOID' 
CUBOID 0 1 2P7.665 231.22 237.665 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=3 NUY=5 NUZ=5 
COM='NORTH SPLIT TABLB CORE' 
FILL 12135 31Q6121 

474686 196474 
1930 
62 2 1 63 5 3 106 62 2 1 END FILL 

ARA=Z NUX=3 NUY=5 N&5 
COM='SOUTH SPLIT TABLE CORE' 
FILL 121353lQ6121 

4 74 686 146 4 74 
lQ30 
1 2 62 3 5 63 196 1 2 62 END FILL 

ARA=3 NUX=l NUY=l NUZ=Q 
COM='NORTH BOTTOM MODERATOR AND REFLECTOR' 
FILL 14 11 13 56 END FILL 
ARA=Q NUX=l NUY=l NUZ=E 
COM='SOUTH BOTTOM MODERATOR AND REPLECTOR' 
FILL 18 16 17 16 16 17 17 57 END FILL 
ARA=5 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLBCTOR' 
FILL 20 END FILL 
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ARA=S NUX=l NUY=l NUZ=l 
COM='BAST AND WEST WALLS 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 
COM='ARRAY FOR NORTH TOP 
FILL 24 END FILL 
ARA=E NUX=l NUY=I NUZ=l 
COU='ARRAY FOR SOUTH TOP 
FILL 26 END FILL 
ARA=g NUX=3 NUY=l NUZ=l 
COM='ARRAY FOR NORTH END 
FILL 28 29 30 END FILL 

OF SOUTH REFLECTOR' 

REFLECTOR' 

REFLECTOR' 

REFLECTOR' 

ARA=lO NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=ll  NUX=l NUY=Z NUZ=l 
COM='COMBINARION OF CORE WITH 12.95CM THICK HODBRATOR'  
FILL 9 34 END FILL 
ARA=lZ NUX=l NUY=l NUZ=2 
COM='COMBINATION OF PREVIOUS ARRAY WITH 2.95CM THICK UODERATOR 
FILL 36 35 END FILL 
ARA=13 NUX=l NUY=l NUZ=Z 
COM='COMBINATIfJN OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 61 END FILL 
ARA=lQ NUX=l NUY=3 NUZ=l 
COH='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=Z NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=lB NUX=l NUY=l NUZ=Z 
COH='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH FACEPLATE 
FILL 42 41 END FILL 
ARA=lE NUX=l NUY=Z NUZ=l 
COM='COMBINATION OF S. CORE WITH 12.95 CM THICK MODERATOR'  
FILL 10 44 END FILL 
ARA=19 NUX=l NUY=l NUZ=Z 
COM='COMBINATION OF CORE WITH 2.95 CM THICK HODERATOR'  
FILL 46 45 END FILL 
ARA=ZO NUX=l NUY=l NUZ=I 
COM='SOUTH CORB WITH BOTTOM REFLECTOR' 
FILL 19 59 END FILL 
ARA=Zl NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST RZE'LECTORS' 
FILL 23 48 23 END FILL 
ARA=ZZ NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH END REPLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COM='COHBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=l NUZ=l 
COU='SOUTH CORE WITH FACEPLATE 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COM='TOTAL' 
FILL 43 54 53 END FILL 
ARA=26 NUX=2 NUY=l NUZ=l 
COM='COl' lBINATION OF SOUTH CORE WITH REAR I'ILLER' 
FILL 47 58 END FILL 
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Table A.3 (continued) 
UNIT 37 
COM='DRIVER MOUNT' 
CYLINDER 9 1 1.56 2.2 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 380.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 
UNIT 11 
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2Pl5.8000 2338.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REPLECTOR' 
CUBOID 5 1 2115.8000 2P38.7500 230.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REPLECTOR WITH TRIS' 
CUBOID 5 1 2115.8 2P38.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM RBPLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2P38.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH RBPLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2PO.6150 
CUBOID 4 1 44.3 -5.1 2138.75 210.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REPLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 212.5 2PO.6150 
CUBOID 5 1 44.3 -5.1 2P38.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COM='SOUTH BOTTON REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REPLBCTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2854.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REPLECTORS FOR NORTH RBPLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REPLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2354.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST RBPLECTORS FOR SOUTH REPLBCTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COU='NORTH TOP RBPLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REPLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COM='SOUTH TOP RBPLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2P12.15 
CUBOID 5 1 69.4 -5.1 2364.05 2P12.15 

UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 2P4.9000 2364.0500 2P54.2825 
UNIT 29 
COM='NORTW END RELFECTOR 5.2 CU PORTION WITH TRIS' 
CUBOID 5 1 212.6 2364.0500 2354.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2164.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 380.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2P54.2825 
UNIT 33 
COM='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 3*0.0 
UNIT 38 
COM='NORTH CORE 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORE 
ARRAY 15 3*0.0 
UNIT 42 
COM='NORTH CORE 
ARRAY 16 3*0.0 
UNIT 48 
COM='SOUTH CORE 
ARRAY 20 3*0.0 
UNIT 49 
COM='SOUTH CORE 
ARRAY 21 3*0.0 
UNIT 50 
COM='SOUTH CORE 
ARRAY 22 3+0.0 
UNIT 52 
COM='SOUTH CORE 
ARRAY 23 3*0.0 
UNIT 54 

WITH BOTTOM REFLECTOR' 

WITH EAST AND WEST REFLECTOR' 

WITH END REPLBCTOR' 

WITH TOP REFLECTOR' 

WITH BOTTOM REPLECTORS' 

WITH EAST WEST REFLECTORS 

END RKFLECTOR' 

WITH TOP REFLECTOR' 

COM='AIR GAP' 
CUBOID 0 1 1.49 0.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0-O 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=Z NUY=5 NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL lOR7 

lOR35 
lOR7 
lOR35 
lOR7 
lOR35 
lOR7 
lOR35 
lOR7 END PILL 



Table A.3 (continued) 

ARA=Z NUX=3 NUY=5 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 6R7 6 8R7 

6R35 34 8R35 
6R7 6 8R7 
6R35 34 8R35 
6R7 8 8R7 
6835 34 8R35 
6R7 6 8R7 
6R35 34 8835 
6R7 6 8R7 END FILL 

ARA=3 NUX=l NUY=l NUZ=3 
COM=*NORTH BOTTOM REFLECTOR' 
FILL 14 11 13 END FILL 
ARA=Q NUX=l NUY=l NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 
ARA=5 NUX=l NUY=l NUZ=l 
CON='EAST AND WEST WALLS OF 
FILL 20 XND FILL 
ARA=C NUX=l NUY=l NUZ=l 
COM='%AST AND WEST WALLS OF 
PILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 

END PILL 

NORTH REFLECTOR' 

SOUTH REFLECTOR' 

CON='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=E NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP REPLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=l3 NUX=l NUY=l NUZ=Z 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 9 END FILL 
ARA=lQ NUX=l NUY=3 NUZ=1 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=l5 NUX=2 NUY=l NUZ=1 
COM='NORTH CORE WITH END REPLECTOR' 
FILL 31 39 END FILL 
ARA=lC NUX=l NUY=l NUZ=Z 
COPI='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=ZO NUX=l NUY=l NUZ=2 
CON='SOUTH CORE WITH BOTTOM RBFLECTOR' 
FILL 19 10 END FILL 
ARA=Zl NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS 
PILL 23 48 23 END FILL 
ARA=22 NUX=Z NUY=1 NUZ=1 
COM='SOUTH CORE WITH BND REPLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=Z 
COM='COMBINATION OF CORB WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COM='TOTAL' 
FILL 42 54 52 END PILL 
ARA=26 NUX=3 NUY=1 NUZ=l 
COM='ASSBMBLY OF FUEL BOX FRONT AND REAR' 
FILL 2 1 3 END FILL 

ARA=27 NUX=l NUY=l NUZ=3 
COM='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' 
FILL 5 4 5 END FILL 
END ARRAY 
READ PLOT TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=55.625 ZUL=71.735 
XLR=64.319 YLR=71.625 ZLR=55.735 
VAX=1 WDN=-1 NAX=130 NCH='012345678'END 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
uAx= 1 WDN=-1 NAX=130 NCH=‘012345678’ 
END PLOT 
' READ START NST=C TPX=65 TPY=63.625 TFZ=63.735 LNU=300 END START 

READ START NST=l XSM=56.981 XSP=71.649 YSM=56.219 YSP=70.959 
2811=56.401 ZSP=71.069 END START 

END DATA 
END 

CAR20 
=CSAS25 
ROCKY PLATS CRITICALS NURBG/CR-2500 EXPERIMENT NUMBER 7 (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM, U(4.46)308 9 H/U=2.03, HI BNRICHED SPHERE DRIVEN 

27GROUPNDPQ INFHOMMBDIUM 
U308 1 5.40788-l 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 

1001 14.01 6012 84.9 8016 1.20 1 1.9134X-Z 

13027 99.18 26000 0.5 29000 0.2 2 9.5390X-l 

HZ0 1 2.63563-l END 
ARBM-BAGGIE 1.0 3 0 0 0 

END 
ARBM-AL1100 1.0 3 0 0 1 

END 
ARBH-TAPE(VINYL) 1.0 7 0 

25.73 20040 6.9 22000 
ARBM-TAPE(MYLAR1 1.0 3 0 

1.74913-Z END 
ARBM-MODERATOR 1.185 3 0 

0 0 1001 5.92 6012 45.91 8016 10.82 17000 
1.6 82000 1.1 2 l.l115E-2 END 

0 0 1001 6.83 6012 65.50 8016 27.02 2 

0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEXCREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

1.1773 END 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

3.75343-3 END 
ARBM-PLBXtGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

1.1648X-3 END 
ARBH-PLLX(TRI.5) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.75343-3 END 
ARBM-PLBXIGLUB) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

1.1648X-3 END 
ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
a THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUME 
' FRACTION OF THE VOID PILLED BETWEEN CORE AND REFLECTOR. 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
URANIUM 8 0.9483 293.0 92234 1.0 92235 93.19 92236 0.4 92238 5.41 END 
ARBM-PJ 0.816 2 0 0 0 1001 85.1 6012 14.9 8 0.0089 END 
ss304 9 1.0 END 
END COUP 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIMENT NUMBER ? (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM. U(4.46)308 B H/U=2.03. HI ENRICHED SPHERE DRIVEN 

READ PARM NPG=COO Ni,B=YBS FDN=YES PLT=NO END PARH 
READ GEOM 



Table A.3 (continued) 

UNIT 1 
COM='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COU='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 3 
COM='REAR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COM='ARRAY TO ASSEMBLE PART OF BOX' 
ARRAY 26 3*0 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COM='ARRAY TO ASSEMBLE TOP AND BOTTOM' 
ARRAY 27 3*0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COM='PUEL BOX 15.28 CM ON A SIDE WITH .15 CM WALLS .05CM STACKING VOID' 
CUBOID 1 1 6P7.49 
CUBOID 2 1 637.64 
CUBOID 0 1 6P7.6650 
UNIT 8 
COM='BOX FOR DRIVER' 
CYLINDER 9 1 0.3175 232.318 
SPHERE 0 1 2.34 
SPHERE 8 1 5.67 
HOLE 36 0.0 0.0 2.3401 
HOLE 100 0.0 0.0 -2.3401 
CUBOID 0 1 8.71 -6.62 217.665 7.365 -7.965 
HOLE 37 0.0 0.0 -7.965 
UNIT 34 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 O.i6 0.0 
UNIT 35 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 36 
COM='DRIVER SUPPORT' 
CYLINDER 9 1 0.3175 3.32 0.0 
UNIT 100 
COM='DRIVER SUPPORT' 
CYLINDER 9 1 0.3175 0.0 -3.32 
UNIT 37 
COM='DRIVER MOUNT' 
CYLINDER 9 1 1.56 2.2 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 

UNIT 11 
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2P15.8000 2338.7500 290.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 5 1 2P15.8000 2P38.7500 230.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM RBFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2138.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.5 2PO.6150 
CUBOID 4 1 44.3 -5.1 2338.75 2P0.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 292.5 2P0.6150 
CUBOID 5 1 44.3 -5.1 2938.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2P8.855 
CUBOID 5 1 44.3 -5.1 2338.75 2P8.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COM='EAST AND WEST REPLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2815.8 2312.65 2354.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REPLECTOR' 
ARRAY 5 380.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REPLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2P12.65 2P54.2825 

UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REPLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2P28.35 2P64.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2312.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
CON='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 2P4.9000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RELPECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 2P2.6 2364.0500 2354.2825 
UNIT 30 
COM='NORTH END RELPECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2P54.2825 



Table A.3 (continued) 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2P12.55 2364.05 2354.2825 
UNIT 33 
COM='ARRAY FOR SOUTH 
ARRAY 10 3*0.0 
UNIT 38 
COM='NORTH CORE 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORE 
ARRAY 15 3*0.0 
UNIT 42 
COM='NORTH CORE 

WITH 

WITH 

WITH 

WITH 
ARRAY 16 3*0.0 
UNIT 48 
COM='SOUTH CORE 
ARRAY 20 3*0.0 
UNIT 49 
COM='SOUTH CORE 
ARRAY 21 3*0.0 
UNIT 50 
COM='SOUTH CORE 
ARRAY 22 3*0.0 
UNIT 52 
COM='SOUTH CORE 
ARRAY 23 3*0.0 
UNIT 54 
COM='AIR GAP’ 

WITH 

WITH 

END REFLLCTOR' 

BOTTOM REFLECTOR' 

EAST AND WEST REPLECTOR' 

END REFLECTOR' 

TOP REFLECTOR' 

BOTTON REFLECTORS' 

EAST WEST REFLECTORS' 

END REPLECTOR' 

WITH TOP REPLECTOR' 

CUBOID 0 1 1.49 0.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0.0 
END GZOMETRY 
READ ARRAY 
ARA= 1 NUX=Z NUY=5 NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL lOR7 

lOR35 
lOR7 
lOR35 
lOR7 
lOR35 
lOR7 
lOR35 
lOR7 END FILL 

ARA=2 NUX=3 NUY=5 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 6R7 6 8R7 

6R35 34 8R35 
6R7 6 8R7 
6R35 34 8135 
6R7 8 8R7 
6R35 34 8R35 
6R7 6 8R7 
6R35 34 8R35 

ARA=3 NUX=l NUY=l NUZ=3 
COM='NORTH BOTTOM REFLECTOR' 
FILL 14 11 13 END FILL 
ARA=Q NUX=l NUY=l NUZ=7 
COU='SOUTH BOTTON REFLECTOR 
FILL 18 16 i7 16 16 17 17 END FILL 
ARA=5 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=B NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=l 
COM='ARRAY FOR NORTH TOP RLPLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
PILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM='ARRAY FOR NORTH BND REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR' 
PILL 32 END FILL 
ARA=13 NUX=l NUY=l NUZ=Z 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 9 END PILL 
ARA=lQ NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=Z NUY=l NUZ=l 
COM='NORTH CORE WITH END RBPLECTOR' 
FILL 31 39 END FILL 
ARA=lC NUX=l NUY=l NUZ=Z 
COM=*NORTH CORE WITH TOP REPLBCTOR' 
FILL 40 25 END FILL 
ARA=ZO NUX=l NUY=l NUZ=2 
COM='SOUTH CORE WITH BOTTOM REFLECTOR' 
FILL 19 10 END FILL 
ARA=Zl NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=Z NUY=l NUZ=l 
COM='SOUTH CORE WITH END REPLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=Z 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COM='TOTAL' 
FILL 42 54 52 END FILL 
ARA=26 NUX=3 NUY=l NUZ=l 
COM='ASSEMBLY OF FUEL BOX FRONT AND REAR' 
PILL 2 1 3 END FILL 
ARA=Z~ NUX=l NUY=l NUZ=3 
COM='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' 
PILL 5 4 5 END FILL 
END ARRAY 
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Table A.4. Table 4 input data 

CM03 
=CSAS25 
U02(N03)2 SOLN H/U-235=1379 BARE SPHERE CASE 3 
27GROUPNDF4 MULTIREGION 
U-234 1 0 5.400-7 END 
U-235 1 0 4.815-5 END 
U-236 1 0 1.390-7 END 
U-238 1 0 2.811-6 END 
H 1 0 6.640-2 END 
0 1 0 3.379-2 END 
N 1 0 1.753-4 END 
AL 2 1 END 
END COEP 
SPHERICAL END 
1 34.6 NOEXTEREOD 2 34.92 NOEXTBREOD END BONE 
U02(N03)2 SOLN H/U-235=1379 BARE SPHBRE CASB 3 
READ PARAM NPG=600 NUB=YES PDN=YES BND PARAM 
READ GEOM 
SPHERE 1 1 34.6 
SPHERE 2 1 34.92 
END GEOM 
END DATA 
END 

cAAo4 
=CSAS25 
U02F2 SOLN H/U-235=76.1 H20 RBPL SPHERE CASE 4 
27GROUPNDP4 RULTIREGION 
U-234 1 0 8.795-6 END 
U-235 1 0 8.327-U END 
U-236 1 0 4.449-6 END 
U-238 1 0 4.729-5 END 
H 1 0 6.337-2 END 
0 1 0 3.347-2 END 
P 1 0 1.786-3 END 
AL 2 1 END 
H20 3 1 END 
END COHP 
SPHERICAL END 
1 11.5 ONBXTBREOD 2 11.66 NOEXTERBOD 3 29.66 NOEXTERMOD END BONE 
UO2P2 SOLN H/U-235=76.1 HZ0 REFL SPHERE CASE 4 
READ PARAR NPG=COO NUB=YES PDN=YBS END PARAU 
READ GEOM 
SPHERE 1 1 11.5 
SPHERE 2 1 11.66 
REFLECTOR 3236 
END GEOH 
READ BIAS ID=500 2 7 END BIAS 

cm05 
=CSAS25 
UO2P2 SOLN H/U-235=126.5 H20 REPL SPHERE CASE 5 
27GROUPNDP4 EULTIREGION 
U-234 1 0 5.405-6 END 
U-235 1 0 5.117-4 END 
U-236 1 0 2.734-6 END 
U-238 1 0 2.906-5 END 
H 1 0 6.473-2 END 
0 1 0 3.346-2 END 
F 1 0 1.098-3 END 
AL 2 1 END 
HZ0 3 1 END 
END COEP 
SPHERICAL END 
1 11.8 ONEXTBRMOD 2 11.96 NOEXTBREOD 3 29.96 NOEXTBRUOD END ZONE 
UO2P2 SOLN H/U-235=126.5 H20 REPL SPHERE CASE 5 
READ PARAE NPG=COO NUB=YES FDN=YES END PARAE 
READ GEOM 
SPHERE 1 1 11.8 
SPHERE 2 1 11.96 
RBPLECTOR 3 2 3 6 
END GBOM 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

CM06 
=CSAS25 
UO2F2 SOLN H/U-235=1270 H20 RBFL SPHERE CASE 6 
27GROUPNDF4 MULTIREGION 
U-234 1 0 5.530-7 END 
U-235 1 0 5.231-5 END 
U-236 1 0 2.800-7 END 
U-238 1 0 2.971-6 END 
H 1 0 6.643-2 END 
0 1 0 3.333-2 END 
F 1 0 1.122-4 END 
AL 2 1 END 
H20 3 1 END 
END COMP 
SPHERICAL END 
1 27.9 ONEXTERHOD 2 28.10 NOEXTEREOD 3 46.10 NOEXTEREOD END ZONE 
UO2F2 SOLN H/U-235=1270 HZ0 REFL SPHERE CASE 6 
READ PARAE NPG=LOO NUB=YES FDN=YES END PARAE 
READ GBOE 
SPHERE 1 1 27.9 
SPHERE 2 1 28.1 
REFLECTOR 3 2 3 6 
END GEOM 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

END DATA 
END 



Table A.4 (continued) 

CAAo7 
=CSAS25 
UO2F2 SOLN H/U-235=268.8 H20 REFL SPHERE CASE 7 
27GROUPNDF4 EULTIREGION 
U-235 1 0 2.438-4 300 END 
U-238 1 0 1.756-5 300 END 
H 1 0 6.553-2 300 END 
0 1 0 3.329-2 300 END 
F 1 0 5.227-4 300 END 
AL 2 1 300 END 
Ii20 3 1 300 END 
END COEP 
SPHERICAL END 
1 13.2 ONEXTEREOD 2 13.33 NOEXTEREOD 3 31.33 NOEXTERnOD END ZONE 
UO2F2 SOLN H/U-235=268.8 II20 REFL SPHERE CASE 7 
READ PARAE NPG=600 N"B=YES FDEzYES END p- 
READ GE034 
SPHERE 1 1 13.2 
SPHERE 2 1 13.33 
REFLECTOR 3 2 3 6 
END GEOE 
READ BIAS ID=500 2 7 END BIAS 
END DATA 

CAAOE 
=CSAS25 
UO2F2 SOLN H/U-235=515.1 H20 REFL SPRERE CASE 8 
27GROUPNDF4 MULTIREGION 
U-235 1 0 1.289-4 300 END 
U-238 1 0 9.282-6 300 END 
n 1 0 6.640-2 300 END 
0 1 0 3.348-2 300 END 
F 1 0 2.764-4 300 END 
AL 2 1 300 END 
HZ0 3 1 300 END 
END COl4P 
SPRERlCAL END 
i-16.0 ONEXTERHOD 2 16.13 NOEXTERnOD 3 34.13 NOEXTERMOD END tONE 
UO2F2 SOLN H/U-235=515.1 H20 REFL SPHERE CASE 8 
READ PARAM NPG=BOO NUbYES FDN=YES END PARAH 
READ GEOH 
SPHERE 1 1 16.0 
SPHERE 2 1 16.13 
REFLECTOR 3 2 3 6 
END GEOE 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

CM09 
=CSAS25 
UO2F2 SOLN H/U-235=203.5 BARE SPHERE CASE 9 
27GROUPNDF4 MULTIREGION 
U-235 1 0 3.207-q 297 END 
U-238 1 0 2.311-5 297 END 
H 1 0 6.526-2 297 END 
0 1 0 3.332-2 297 END 
F 1 0 6.876-4 297 END 
AL 2 1 297 END 
END COMP 

SPHERICAL END 
1 16.0 NOEXTEREOD 2 16.13 NOEXTERMOD END XONE 
UO2F2 SOLN H/U-235=203.5 BARE SPHERE CASE 9 
READ PARAU NPG=BOO NUB=YES FDN=YES END PARAE 
READ GEOM 
SPHERE 1 1 16.0 
SPHERE 2 1 16.13 
END GEOM 
END DATA 
END 

CM1 0 
=CSAS25 
UO2P2 SOLN B/U-235=239.3 HZ0 REFL SPHERE CASE 10 
27GROVPNDF4 BULTIREGION 
U-235 1 0 2.735-4 359 BND 
U-238 1 0 1.970-5 359 END 
H 1 0 6.545-2 359 END 
0 1 0 3.331-2 359 END 
F 1 0 5.864-4 359 END 
AL 2 1 359 END 
I120 3 1 359 END 
END corn 
SPHERICAL END 
1 13.2 ONEXTERMOD 2 13.33 NOEXTEREOD 3 31.33 NOEXTEREOD END ZONE 
UO2F2 SOLN H/U-235=239.3 HZ0 REFL SPHERE CASE 10 
READ PARAM NPG=BOO NUB=YES FDN=YES END PARAM 
READ GEOU 
SPHERE 1 1 13.2 
SPHERE 2 1 13.33 
REFLECTOR 3 2 3 6 
KND GEOE 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

CM1 1 
=CSAS25 
UO2F2 SOLN N/U-235=468.2 HZ0 REFL SPHERE CASE 11 
27GROUPNDF4 EULTIREGION 
U-235 1 0 1.416-4 361 BND 
U-238 1 0 1.020-S 361 END 
H 1 0 6.630-2 361 END 
0 1 0 3.345-2 361 END 
F 1 0 3.036-4 361 END 
AL 2 1 361 END 
H20 3 1 361 END 
END COBfP 
SPHERICAL END 
1 16.0 ONEXTEREOD 2 16.13 NOEXTEREOD 3 34.13 NOEXTERt¶OD END ZONE 
UO2F2 SOLN H/U-235=468.2 HZ0 REFL SPHERE CASE 11 
READ PARAM NPG=BOO NUB=YES FDN=YES END PARAM 
READ GEOX 
SPHERE 1 1 16.0 
SPHERE 2 1 16.13 
REFLECTOR 3 2 3 6 
END GBOM 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 



Table A.4 (continued) 

CM1 2 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 142.92 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N0312 1 142.92 0.283 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.'372 END 
AL 2 1 END 
END COHP 
CYLINDRICAL END 
1 14 NOEXTERMOD 2 14.3 NOEXTERMOD END ZONE 
ROCKY FLATS UO2(NO3)2 SOLN 28.01 CM DIAM BARE 1 
READ PARAM NPG=BOO NUB=YES FDN=YES END PARAH 
READ GEOM 
CYLINDER 1 1 14.005 33.55 0 
CYLINDER 2 1 14.325 33.55 -.32 
END GEOM 
END DATA 
END 

cAA13 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 357.71 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 357.71 0.549 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
END CONP 
CYLINDRICAL END 
1 14 NOEXTERNOD 2 14.3 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 28.01 CM DIAM BARE 2 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOl4 
CYLINDER 1 1 14.005 30.91 0 
CYLINDER 2 1 14.325 30.91 -.32 
END GEOM 
END DATA 
END 

CM111 
=CSAS25 
ROCKY FLATS UOZ(N03)2 SOLN 54.89 G U/L 
27GROUPNDF4 HULTIREGION 
SOLNU02(N03)2 1 54.89 0.105 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 KND 
AL 2 1 END 
END COMP 
CYLINDRICAL END 
1 16.5 NOEXTERHOD 2 16.8 NOEXTERMOD END GONE 
ROCKY FLATS U02(N03)2 SOLN 33.01 CM DIAM BARE 3 
READ PARAM NPG=BOO NUB=YES FDN=YES END PARAM 
READ GEOl¶ 
CYLINDER 1 1 16.505 39.48 0 
CYLINDER 2 1 16.825 39.48 -.32 
END GEOM 
END DATA 
END 

CM1 5 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 137.40 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 137.4 .287 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
END COMP 
CYLINDRICAL END 
1 16.5 NOEXTERMOD 2 16.8 NOEXTERHOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 33.01 CM DlAM BARE 4 
READ PARAH NPG=BOO NUB=YES FDN=YSS END PARAM 
READ GEOH 
CYLINDER 1 1 16.505 23.96 0 
CYLINDER 2 1 16.825 23.96 -.32 
END GEOM 
END DATA 
END 

CAA16 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 357.71 G U/L 
27GROUPNDFY MULTIREGION 
SOLNU02(N03)2 1 357.71 .549 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
END COMP 
CYLINDRICAL END ? 
1 16.5 NOEXTERMOD 2 16.8 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 33.01 CM DlAn BARE 5 
READ PARAM NPG=600 NUB=YES PDN=YES END PARAH 
READ GEOH 
CYLINDER 1 1 16.505 22.53 0 
CYLINDER 2 1 16.825 22.53 -.32 
END GBOM 
END DATA 
END 

CM1 7 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 144.38 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N0312 1 144.38 -272 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COltP 
CYLINDRICAL END 
1 14 NOEXTERMOD 2 14.3 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 28.01 CM D1M REFL 1 CONC REFL 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAH 
READ GEOM 
CYLINDER 1 1 14.005 31.37 0 
CYLINDER 2 1 19.325 31.37 -.32 
CUBOID 0 1 64.6 -57.2 57.4 -64.8 80.8 -41.1 
REFLECTOR 3 2 4R5.14 2R0 5 
REFLECTOR 0 1 4R0 2R0.9 1 
RSFLECTOR 3 2 4R0 2R5.14 5 
END GEOM 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 



Table A.4 (continued) 

CAAl8 
=CSAS25 
ROCKY FLATS UOZ(N0312 SOLN 334.77 G U/L 
27GROUPNDF4 WLTIREGION 
SOLNUOZ(N0312 1 334.77 .521 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 BND 
END COHP 
CYLINDRICAL END 
1 14 NOEXTERMOD 2 14.3 NOBXTERHOD END ZONE 
ROCKY FLATS UO2(NO3)2 SOLN 28.01 CH DlAU REFL 2 CONC REFL 
READ PARAU NPG=BOO NUB=YBS FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 14.005 28.60 0 
CYLINDER 2 1 14.325 28.60 -.32 
CUBOID 0 1 64.6 -57.2 
REFLECTOR 3 2 4115.14 ZRO 
REFLECTOR 0 1 4R0 2R0.9 
REFLECTOR 3 2 4R0 2R5.14 
END GEOM 
READ BIAS ID=301 2 6 END 
END DATA 
END 

57.9 -64.8 80.8 -41.1 
5 
1 
5 

BIAS 

cAA19 
=CSAS25 

144.38 G U/L ROCKY FLATS UOZ(N03)2 SOLN 
27GROUPNDF4 kUJLTIREGION 
SOLNU02fN0312 1 144.38 .272 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END CQMP 
CYLINDRICAL END 
1 16.5 NOEXTEREOD 2 16.8 NOEXTERMOD END ZONE 
ROCKY FLATS U02tN0312 SOLN 33.01 Cl4 DIAH REFL 3 CONC RBFL 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAH 
READ GEOEl 
CYLINDER 1 1 16.505 22.85 0 
CYLINDER 2 1 16.825 22.85 -.32 
CUBOID 0 1 64.6 -57.2 57.4 -64.8 80.8 -41.1 
REFLECTOR 3 2 4R5.14 2R0 5 
REFLECTOR 0 1 4RO 2R0.9 1 
REFLECTOR 3 2 4R0 2R5.14 5 
END GEOM 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

CM2 0 
=CSAS25 
ROCKY FLATS U021N0312 SOLN 334.77 G U/L 
27GROUPNDF4 l¶ULTIREGION 
SOLNU02(N0312 1 334.77 .521 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END conp 
CYLINDRICAL END 
1 16.5 NOEXTERUOD 2 16.8 NOEXTERnOD END ZONE 
ROCKY FLATS UOZ(N0312 SOLN 33.01 Cl4 DIM REFL 4 CONC REFL 
READ PARM NPG=COO NUB=YES FDN=YES END PARAH 
READ GEOI 
CYLINDER 1 1 16.505 27.50 0 
CYLINDER 2 1 16.825 21.50 -.32 
CUBOID 0 1 64.6 -57.2 57.4 -64.8 80.8 -41.1 
REFLECTOR 3 2 4R5.14 2R0 5 
REFLECTOR 0 1 4R0 2R0.9 1 
REFLECTOR 3 2 4R0 285.14 5 
END GEOM 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

CM21 
=CSAS25 
ROCKY FLATS U02tN0312 SOLN 144.38 G U/L 
27GROUPNDF4 @WLTIREGION ? 

SOLNU02(N03)2 1 144.38 .272 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 

E; 
+ 

AL 2 1 END 
RFCONCRETE 3 1 BND 
END COUP 
CYLINDRICAL END 
1 14 NOEXTERHOD 2 14.3 NOEXTERHOD END ZONE 
ROCKY FLATS U02tN0312 SOLN 28.01 CM Dim REFL 5 CONC REFL 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAU 
READ GEOH 
CYLINDER 1 1 14.005 24.70 0 
CYLINDER 2 1 14.325 24.70 -.32 
CUBOID 0 1 104.0 -17.8 16.5 -105.7 121.58 -.32 
REFLECTOR 3 2 4R5.14 2R0 5 
REFLECTOR 0 1 4R0 2R0.9 1 
REFLECTOR 3 2 4R0 2R5.14 5 
END GEOM 
READ BIAS ID=301 2 6 END BIAS 
END DATA 



Table A.4 (continued) 

cAA22 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 334.77 G U/L 
27GROUPNDF4 HULTIREGION 
SOLNU02IN03)2 1 334.77 -521 1 293 92234 1.022 92235 93.172 92236 -434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COeP 
CYLINDRICAL END 
1 16.5 NOEXTEREOD 2 16.8 NOeXTEREOD END EONS 
ROCKY FLATS U02(N03)2 SOLN 33.01 CM DIAE REPL 6 CONC REFL 
READ PARAM NPG=LOO NUB=YES FDN=YKS END PARAM 
READ GEOM 
CYLINDER 1 1 16.505 16.78 0 
CYLINDER 2 1 16.825 16.78 -.32 
CUBOID 0 1 104.55 -17.25 16.825 -105.375 121.58 -.32 
REFLECTOR 3 2 4R5.14 2R0 5 
REFLECTOR 0 1 4RO 2R0.9 1 
REFLECTOR 3 2 4R0 2R5.14 5 
END GEOe 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

CAA23 
=CSAS25 
ROCKY FLATS UOZ(N03)2 SOLN 147.66 G U/L 
27GROUPNDF4 WJLTIREGION 
SOLNU02(N0312 1 147.66 .271 1 293 92234 1.022 92235 93.172 92236 -434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-q END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END corn 
CYLINDRICAL END 
1 14 NOEXTEREOD 2 14.3 NOEXTERMOD END sONE 
ROCKY FLATS U02(N03)2 SOLN 28.01 CM DIMI REFL 7 PLEXIGLASS REFL 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOH 
CYLINDER 1 1 14.005 31.26 0 
CYLINDER 2 1 14.325 31.26 -.32 
CUBOID 0 1 61.2 -61.7 60.4 -62.5 81.1 -41.8 
REFLECTOR 3 2 4R2.971 2R0 7 
REFLECTOR 4 2 5R0 2.971 7 
REFLECTOR 4 2 4RO 2.886 0 ? 
END GEOM 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CM24 
=CSAS25 
ROCKY FLATS UOZ(N0312 SOLN 345.33 G U/L 
27GROUPNDF4 liULTIREGION 
SOLNU02(N03>2 1 345.33 .534 1 293 92234 1.022 92235 93.172 92236 -434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 l-4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 9 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COEP 
CYLINDRICAL END 
1 14 NOEXTBRMOD 2 14.3 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 28.01 CM DlAl4 REFL 8 PLEXIGLASS REFL 
READ PARAM NPG=BOO RUB=YES FDN=YES END PARAtS 
READ GEOe 
CYLINDER 1 1 14.005 28.84 0 
CYLINDER 2 1 14.325 28.84 -.32 
CUBOID 0 1 61.2 -61.7 60.4 -62.5 81.1 -41.8 
REFLECTOR 3 2 4R2.971 2R0 7 
REFLECTOR 4 2 5R0 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOM 
READ BIAS ID=500 2 8 END BIAS 
END DATA 

cAA25 
=CSAS25 
ROCKY FLATS U021N0312 SOLN 147.66 G U/L 
27GROUPNDF4 lWLTIREGION 
SOLNU02(N0312 1 147.66 .271 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 9 0 3.3967-2 END 
0 4 0 l-4231-2 END 
P 4 0 3.8500-4 END 
CL 9 0 3.5610-4 END 
BR-79 4 0 3.1844 END 
BR-81 4 0 3.116-4 END 
END cow 
CYLINDRICAL END 
1 16.5 NOEXTERMOD 2 16.8 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 33.01 cn DIAE REFL 9 PLEXIGLASS REFL 
READ PARAE NPG=BOO NUB=YES PDN=YES END PARAH 
READ GEOH 
CYLINDER 1 1 16.505 22.78 0 
CYLINDER 2 1 16.825 22.78 -.32 
CUBOID 0 1 61.2 -61.7 60.4 -62.5 81.1 -41.8 
REFLECTOR 3 2 4R2.971 2R0 7 
REFLECTOR 4 2 5R0 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOH 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

.  



Table A.4 (continued) 

CAA26 
=CSAS25 
ROCKY FLATS U02lN0312 SOLN 345.33 G U/L 
27GROUPNDF4 l4ULTIRBGION 
SOLNU02(N03)2 1 345.33 .534 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLBXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COMP 
CYLINDRICAL END 
1 16.5 NOEXTEREOD 2 16.8 NOEXTEREOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 33.01 CM DIAE REFL 10 PLExIGLASS REFL 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOtI 
CYLINDER 1 1 16.505 21.67 0 
CYLINDER 2 1 16.825 21.67 -.32 
CUBOID 0 1 61.2 -61.7 60.4 -62.5 81.1 -41.8 
REFLECTOR 3 2 4112.971 2R0 7 
REFLECTOR 4 2 5RO 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOM 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CM27 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 147.66 G U/L 
27GROUPNDF4 WlLTIREGION 
SOLNU02(N03)2 1 147.66 .271 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
A 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-z END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END CONP 
CYLINDRICAL END 
1 14 NOEXTERMOD 2 14.3 NOEXTERHOD END ZONE 
ROCKY FLATS u02(N03)2 SOLN 28.01 cn nl~n REFL 11 PLEXIGLASS REFL 
READ PARAM NPG=BOO NUB=YES FDN=YES END PARAn 
READ GEOH 
CYLINDER 1 1 14.005 25.26 0 
CYLINDER 2 1 14.325 25.26 -.32 
CUBOID 0 1 104.95 -17.95 17.52 -105.38 122.58 -.32 
REFLECTOR 3 2 4R2.971 2RO 7 
REFLECTOR 4 2 5RO 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOH 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CAA28 
=CSAS25 
ROCKY FLATS UO2(NO3)2 SOLN 345.33 G U/L 
27GROUPNDF4 EULTIREGION 
SOLNU02(N03)2 I 345.33 .534 I 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 l-4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COHP 
CYLINDRICAL END 
1 16.5 NOEXTERMOD 2 16.8 NOEXTERl4OD END ZONE 
ROCKY FLATS U02fNO3)2 SOLN 33.01 Cl9 DlAE RSFL 12 PLEXIGLASS RETL 
READ PARAH NPG=BOO NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 16.505 17.2 0 
CYLINDER 2 1 16.825 17.2 -.32 
CUBOID 0 1 105.2 -17.7 17.3 -105.6 122.58 -.32 
REFLECTOR 3 2 4R2.971 2R0 7 
REFLECTOR 4 2 SRO 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOH 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CM29 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 67.28 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 67.28 .128 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END conp 
CYLINDRICAL END 
1 10.5 NOEXTEREOD 2 10.9 NOEXTERklOD BUD ZONE 
ROCKY FLATS U02(N03)2 SOLN 21.12 U’l DlAM 4X4 ARRAY CONC REFL 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 10.56 27.15 0 
CYLINDER 2 1 10.96 27.15 -.32 
CUBOID 0 1 4115.24 121.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 3 2 4R5.14 2R0 5 
REFLECTOR 0 1 4R0 2Rl.25 1 
REFLECTOR 3 2 4R0 2R5.14 5 
END GEOI 
READ ARRAY NUX=4 NUY=4 NUZ=l END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 



Table A.4 (continued) 
cAA30 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 364.11 G U/L 
27GROUPNDF9 HULTIREGION 
SOLNU02(N03)2 1 364.11 . 584 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 

CAA32 
=CSAS25 
ROCKY FLATS UO2(NO3)2 SOLN 359.55 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 359.55 .578 1 293 92234 1.022 92235 93.172 92236 .434 
42238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
E.ND cow 
CYLINDRICAL END 
1 8 NOEXTERMOD 2 8.3 NOEXTERUOD END SONS 

END CO!$P 
CYLINDRICAL END 
l 10.5 NOEXTERHOD 2 10.9 NOEXTER@lOD END ZONE 
ROCKY FLATS UO2(NO3)2 SOLN 21.12 CM DlA" 4X4 ARRAY CONC REFL C2 
READ PARAM NPG=BOO NUB=YBS FDN=YES END PARAN 
READ GEOM 
CYLINDER 1 1 10.56 17.13 0 
CYLINDER 2 1 10.96 17.13 -.32 
CUBOID 0 1 4P15.24 121.58 -.32 
CORE 0 1 28-60.96 -.32 
REFLECTOR 3 2 4R5.14 2R0 5 
REFLECTOR 0 1 4RO 2R1.25 l 
REFLECTOR 3 2 4R0 2R5.14 5 
END GEOM 
READ ARRAY NUX=4 NUY=4 NUB=1 END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

cAA31 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 83.49 G U/L 
27GROUPNDF4 l'UJLT1REG1ON 
SOLNU02(N03)2 1 83.49 . 151 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COMP 
CYLINDRICAL END 
1 8 NOEXTERMOD 2 8.3 NOEXTERHOD END BONE 
ROCKY FLATS "02(N03)2 SOLN 16.12 CM DlAn 4X4 ARRAY CONC REFL C3 
READ PARAM NPG=600 NUB=YES FDN=YBS END PARAH 
READ GEOPI 
CYLINDER 1 1 8.06 51.21 0 
CYLINDER 2 1 8.38 51.21 -.32 
CUBOID 0 1 4315.24 121.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 3 2 415.14 2RO 5 
REFLECTOR 0 1 4R0 2R1.25 1 
REFLECTOR 3 2 URO 2R5.14 5 
END GEOM 
READ ARRAY NUX=U NUY=4 NUS=l END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

ROCKY FLATS "02fN0372 SOLN 16.12 CM DlAM 4X4 ARRAY CONC REFL C4 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAH 
READ GEOH 
CYLINDER 1 1 
CYLINDER 2 1 
CUBOID 0 1 
CORE 0 1 
REFLECTOR 3 2 
REFLECTOR 0 1 

8.06 31.82 0 
8.38 31.82 -.32 
4315.24 121.58 -.32 
ZR-60.96 -.32 
4R5.14 2R0 5 
4R0 2R1.25 1 
4R0 2R5.14 5 REFLECTOR 3 2 

END GEOM 
READ ARRAY NUX=4 NUY=4 NUB=1 END 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

ARRAY 

cAA33 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 76.09 G U/L P 

L 27GROUPNDF4 MULTIREGION 

SOLNU02(N03)2 1 76.09 . 137 1 293 92234 1.022 92235 93.172 92236 .434 g 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COMP 
CYLINDRICAL END 
1 10.5 NOEXTERMOD 2 10.9 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 21.12 CM DlAH 2X2 ARRAY CONC REFL C5 
READ PARAN NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOH 
UNIT 1 
CYLINDER 1 1 10.56 62.34 0 
CYLINDER 2 1 10.96 62.34 -.32 
CUBOID 0 1 4315.24 121.58 -.32 
UNIT 2 
CUBOID 0 1 4315.24 121.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 3 2 4R5.14 2R0 5 
REFLECTOR 0 1 4RO 2Rl.25 1 
REFLECTOR 3 2 4R0 2R5.14 5 
END GEOH 
READ ARRAY NUX=U NUY=4 NUS=l 
FILL 5R2 2Rl 2R2 2Rl 5R2 END FILL 
END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 



Table A.4 (continued) 

CM34 
=CSAS25 
ROCKY FLATS U02(N0312 SOLE 
27GROUPNDF4 I¶ULTIREGION 

364.11 G U/L 

SOLNU02lN03)2 1 360.11 .584 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 BND 
RFCONCRETE 3 l END 
END COUP 
CYLINDRICAL SND 
1 10.5 NOEXTEREOJJ 2 10.9 NOEXTEREOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 21.12 CE Dllm 2X2 ARRAY CONC REFL C6 
READ PARAE NPG=BOO EUB=YES TDN=YBS END PARAM 
READ GEOE 
UNIT 1 
CYLINDER 1 1 10.56 31.11 0 
CYLINDER 2 1 10.96 31.11 -.32 
CUBOID 0 1 4315.24 121.58 -.32 
UNIT 2 
CUBOID 0 1 4315.24 121.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 3 2 4R5.14 2RO 5 
REFLECTOR 0 1 4R0 2R1.25 l 
REFLECTOR 3 2 4RO 285.14 5 
END GEOE! 
READ ARRAY EUX=4 NUY=4 NUZ=l 
FILL 5R2 2Rl 2R2 2Rl 5R2 END FILL 
END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

CM35 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 359.55 G U/L 
27GROUPNDF4 RULTIREGION 
SOLNU02(N03)2 1 359.55 .578 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RPCONCRETE 3 l END 
END conp 
CYLINDRICAL END 
1 8 NOEXTEREOD 2 8.3 NOEXTEWOD END ZONE 
ROCKY FLATS U02(N0332 SOLN 16.12 CX DlAE 2X2 ARRAY CONC REFL C7 
READ PARAM NPG=LOO EUB=YES FDN=YES END PARAU 
READ GEOE 
UNIT 1 
CYLINDER 1 1 8.06 104.04 0 
CYLINDER 2 1 8.38 104.04 -.32 
CUBOID 0 1 4115.24 121.58 -.32 
UNIT 2 
CUBOID 0 1 4315.24 121.58 -.32 
CORB 0 1 2R-60.96 -.32 
REFLECTOR 3 2 4R5.14 2R0 5 
REFLECTOR 0 1 4RO 2R1.25 1 
REFLECTOR 3 2 4R0 2R5.14 5 
END GEOE 
READ ARRAY NUX=Q NUY=4 NUZ=l 
FILL 8R2 2Rl 2R2 2Rl 2R2 END FILL 
END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

CM36 
=CSAS25 
ROCKY FLATS U02(N0312 SOLN 359.55 G U/L 
27GROUPNDF4 BULTIREGION 
SOLNUOZ(N03l2 1 359.55 . 578 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COMP 
CYLINDRICAL END 
1 8 NOEXTERHOD 2 8.3 NOEXTERUOD BND ZONE 
ROCKY FLATS UOZ(N0332 SOLN 16.12 CX DIAU 2X4 ARRAY CONC REFL C8 
READ PARAE NPG=BOO NUB=YES FDN=YES END PARAM 
READ GEOU 
UNIT 1 
CYLINDER 1 1 8.06 51.45 0 
CYLINDER 2 1 8.38 51.45 -.32 
CUBOID 0 1 4P15.24 121.58 -.32 
UNIT 2 
CUBOID 0 1 4315.24 121.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 3 2 4R5.14 2R0 5 
REFLECTOR 0 1 4R0 2Rl.25 1 
REFLECTOR 3 2 4RO 2R5.14 5 
END GEOE 
READ ARRAY NUX=4 NUY=4 NUZ=l 
FILL 2Rl 2R2 3Q4 END FILL 
END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

cAA37 
=CSAS25 
ROCKY FLATS U02lN0332 SOLN 60.32 G U/L 
27GROUPNDF4 WULTIREGION 
SOLNU02(N03)2 1 60.32 . 113 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-q END 
BR-81 4 0 3.116-4 END 
END COEP 
CYLINDRICAL END 
1 10.5 NOEXTERPlOD 2 10.9 NOEXTEREOD END ZONE 
ROCKY FLATS U02(N03)2 soLN 21.12 cn OlAn 4x4 mumy PLEXIGLASS RsFL ~1 
READ PARAE NPG=BOO NUB=YES FDN=YES END PARAM 
READ GEOtl 
CYLINDER 1 1 10.56 31.76 0 
CYLINDER 2 1 10.96 31.76 -.32 
CUBOID 0 1 4P15.24 122.58 -.32 
CORE 0 1 28-60.96 -.32 
REFLECTOR 0 1 4R.49 2R0 1 
REFLECTOR 3 2 4R2.971 2RO 7 
REFLECTOR 4 2 5R0 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOM 
READ ARRAY NUX=4 NUY=4 NUZ=l 
END ARRAY 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

? 
K 



Table A.4 (continued) 

CAA38 
=CSAS25 
ROCKY FLATS "02(N03)2 SOLN 355.94 G U/L 
27GROUPNDF4 HULTIREGION 
SOLNU02(N03)2 1 355.94 . 494 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 9 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 9 0 1.4231-Z END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-q END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COMP 
CYLINDRICAL END 
1 10.5 NOBXTERBOD 2 10.9 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 21.12 CM DIAE 4X4 ARRAY PLEXIGLASS REFL P2 
READ PARAB NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOE 
CYLINDER 1 1 
CYLINDER 2 l 
CUBOID 01 
CORE 0 1 
REFLECTOR 0 l 
REFLECTOR 3 2 
REFLECTOR 4 2 
REFLECTOR 4 2 

10.56 18.82 0 
10.96 18.82 -.32 
4P15.24 122.58 -.32 
2R-60.96 -.32 
4R.49 2R0 1 
4R2.971 2R0 7 
5R0 2.971 7 
4R0 2.886 0 7 

END GEOM 
READ ARRAY NUX=4 NUY=4 NUZ=l 
END ARRAY 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CM39 
=CSAS25 
ROCKY FLATS "02(N03)2 SOLN 60.32 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 60.32 . 113 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-q END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-Q END 
END CO@lP 
CYLINDRICAL END 
1 8 NOEXTEWOD 2 8.3 NOEXTERMOD END ZONE 
ROCKY FLATS "02(N03)2 SOLN 16.12 CM DlAE 4X4 ARRAY PLEXIGLASS REFL P3 
READ PARAE NPG=COO NUB=YES FDN=YES END PARAJ! 
READ GEOM 
CYLINDER 1 1 8.06 78.40 0 
CYLINDER 2 1 8.38 78.40 -.32 
CUBOID 0 1 4115.24 122.58 -.32 
CORE 0 1 2R-60.96 -.32 

REFLECTOR 0 1 4R.49 2R0 1 
REFLECTOR 3 2 4R2.971 2RO 7 
REFLECTOR 4 2 5RO 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOM 
READ ARRAY NUX=4 NUY=4 NUZ=l 
END ARRAY 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CAAQO 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 355.94 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)2 1 355.94 . 494 I 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-q END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-Q END 
END COMP 
CYLINDRICAL END 
1 8 NOEXTERMOD 2 8.3 NOEXTERMOD END ZONE 
ROCKY FLATS UOZ(N03)2 SOLN 16.12 Cn DlAN 4X4 ARRAY PLSXIGLASS REFL P4 ? 
READ PARAM NPG=BOO NUB=YES FDN=YES END PARAB z 
READ GEOM 07 
CYLINDER 1 1 8.06 35.56 0 
CYLINDER 2 1 8.38 35.56 -.32 
CUBOID 0 1 4315.24 122.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 0 1 4R.49 2R0 1 
REFLECTOR 3 2 4R2.971 2R0 7 
REFLECTOR 4 2 5R0 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOM 
READ ARRAY NUX=4 NUY=4 NUZ=l 
END ARRAY 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CAAUI 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 60.32 G U/L 
27GROUPNDF4 MULTIREG1ON 
SOLNUOZ(NO3)2 1 60.32 . 113 1 293 92234 1.022 92235 93.172 92236 -434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-Q END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-Q END 



Table A.4 (continued) 

END COEP 
CYLINDRICAL END 
1 10.5 NOEXTEREOD 2 10.9 NOEXTEREOD END ZONE 
ROCKY FLATS U02(N03)2 soLN 21.12 cn D~AE 2x2 mumy PLEXIGLASS REFL F5 
READ PARM NPG=COO NUB=YES FDN=YES END PARAH 
READ GEOM 
UNIT 1 
CYLINDER 1 1 10.56 102.29 0 
CYLINDER 2 1 10.96 102.29 -.32 
CUBOID 0 1 4315.24 122.58 -.32 
UNIT 2 
CUBOID 0 1 4315.24 122.58 -.32 
CORE 0 1 28-60.96 -.32 
REFLECTOR 0 1 48.49 2R0 1 
REFLECTOR 3 2 4R2.971 2R0 7 
REFLECTOR 4 2 5R0 2.971 7 
REFLECTOR 4 2 4RO 2.886 0 7 
END GEOR 
READ ARRAY NUX=4 NUY=Q NUZ=l 
FILL 5R2 2Rl 2R2 2Rl 5R2 END FILL 
END ARRAY 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CAA42 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 355.94 G U/L 
27GROUPNDF4 lULTIREGION 
SOLNUOZ(NO3)P 1 355.94 .494 1 293 92234 1.022 92235 93.172 92236 .439 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 l-4231-2 END 
P 4 0 3.8500-Q END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-O END 
BR-81 4 0 3.116-P END 
END COEP 
CYLINDRICAL END 
1 10.5 NOEXTERMOD 2 10.9 NOEXTERKOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 21.12 CR DlM 2X2 ARRAY PLEXIGLASS RE?L P6 
READ PARAK NPG=COO NUB=YES FDN=YES END PARAH 
READ GEOM 
UNIT 1 
CYLINDER 1 1 10.56 33.20 0 
CYLINDER 2 1 10.96 33.20 -.32 
CUBOID 0 1 4115.24 122.58 -.32 
UNIT 2 
CUBOID 0 1 4P15.24 122.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 0 1 4R.49 2R0 1 
REFLECTOR 3 2 4R2.971 2R0 7 
REFLECTOR 4 2 5R0 2.971 7 
REFLECTOR 4 2 4RO 2.886 0 7 
END GBOR 
READ ARRAY NUX=4 NUY=4 NUZ=l 
FILL 5R2 2Rl 2R2 2Rl 5R2 END FILL 
END ARRAY 

READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CM43 
=CSAS25 
ROCKY FLATS U02lN03)2 SOLN 355.94 G U/L 
27GROUPNDFQ l4ULTIREGION 
SOLNU02lN0312 1 355.94 . 090 1 293 92234 1.022 92235 93.172 92236 -434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-q END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COFlP 
CYLINDRICAL END 
1 8 NOEXTERnOD 2 8.3 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 16.12 Cl5 DIAR 3X2 ARRAY PLEXIGLASS REFL P7 
READ PARAB NPG=COO NUB=YES FDN=YES END PARAK 
READ GEOM 
UNIT 1 
CYLINDER 1 1 
CYLINDER 2 1 
CUBOID 01 
UNIT 2 
CUBOID 01 
CORE 01 
REFLECTOR 0 1 
REFLECTOR 3 2 
RSFLECTOR 4 2 
REFLECTOR 4 2 
END GBOM 
READ ARRAY NUX=4 NUY=4 NUZ=l 
FILL 4R2 3Rl 2 3Rl 5R2 END FILL 
END ARRAY 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

8.06 89.78 0 
8.38 89.78 -.32 
4315.24 122.58 -.32 

4315.24 122.58 -.32 
21-60.96 -.32 
4R.49 2R0 1 
4R2.971 2R0 7 
5R0 2.971 7 
4R0 2.886 0 7 



Table AS. Table 5 input data 

CASOI 
=CSAS25 
KENO-5 VALIDATION CASE A-l 
27GROUPNDF4 HULTIREGION 
URANIUM 1 . 9837 293 92235 93.8 92238 6.2 END 
END COKP 
SPHERICAL END 
1 8.73136 NOKXTERKOD END ZONE 
KENO-5 VALIDATION CASE A-l 
READ PARAH NPG=BOO FDN=YES NUB=YES END PARAM 
READ GKOK 
SPHERE 1 1 8.73136 
END GEOM 
END DATA 
END 

CASOZ 
=CSAS25 
KENO-5 VALIDATION CASE A-10 
27GROUPNDF4 HULTIREGION 
URANIUM 1 .9866 293 92235 97.67 92238 2.33 END 
H20 2 END 
PLEXIGLASS 3 END 
END COl4P 
SPHERICAL END 
1 6.55 ONEEXTER!tOD 2 12.7 NOEXTERl’lOD END ZONE 
KENO-5 VALIDATION CASE A-IO 
READ PARAM TME=60 NPG=COO FDN=YES NUB=YES END PARAl 
READ GEOl’l 
BOX TYPE 1 
SPHERE 1 1 6.5537 
CUBOID 2 1 12.7 -12.7 12.7 -12.7 6.5537 -6.5537 
BOX TYPE 2 
CYLINDER 2 1 4.1275 1.27 -1.27 
CYLINDER 3 1 12.7 1.27 -1.27 
CUBOID 2 1 12.7 -12.7 12.7 -12.7 1.27 -1.27 
CORE 0 1 -12.7 -12.7 -7.8237 
CYLINDER 2 1 30.48 24.3337 -39.5737 
END GEOtl 
READ ARRAY NUX=l NUY=l NUZ=2 LOOP 
1 1 1 1 1 1 1 221 
2 1 1 1 1 1 1 1 1 1 
END ARRAY 
END DATA 
END 

CASO3 
=CSAS25 
KENO-5 VALIDATION CASE All 
27GROUPNDFQ MULTIREGION 
SOLNU02(N03)2 1 346.73 . 542 1 293 92235 93.172 92238 6.828 END 
ss304 2 END 
END COHP 
CYLINDRICAL END 
1 13.96 ONEEXTERHOD 2 14.28 ONEEXTERMOD END ZONE 
KENO-5 VALIDATION CASE All 
READ PARAM NPG=600 FDN=YES NUB=YES END PARAM 
READ GE08 
CYLINDER 1 1 13.96 14.465 -14.465 
CYLINDER 0 1 13.96 27.135 -14.465 
CYLINDER 2 1 14.28 27.135 -15.105 
END GEOK 
END DATA 
END 

CASOQ 
=CSAS25 
KKNO-5 VALIDATION CASE A-2 
27GROUPNDF4 MULTIREGION 
ARBMUMO 17.08 2 1 0 1 92000 90 42000 10 1 1 293 92235 93.2 92238 6.8 END 
END COKP 
CYLINDRICAL END 
1 7.62 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE A-2 
READ PARAM NPG=COO FDN=YES NUB=YES END PARAK 
READ GEOM 
CYLINDER 0 1 2.54 9.87 -9.87 
CYLINDER 1 1 10.16 9.87 -9.87 
CUBE 0 1 10.16 -10.16 
END GEOM 
END DATA 
END 

CASOS 
=CSAS25 
KENO-5 VALIDATION CASE A-3 
27GROUPNDF4 HULTIREGION 
SOLNUOlF2 1 19.992 0 1 293 92235 93.2 92238 6.8 END 
AL 2 END 
END COMP 
SPHERICAL END 
1 34.6 ONEEXTERMOD 2 34.92 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE A-3 
READ PARAK NPG=600 FDN=YES NUB=YES END PARAM 
READ GEOE 
SPHERE 1 1 34.6 
SPHERE 2 1 34.92 
CUBE 0 1 35.0 -35.0 
END GEOM 
END DATA 
END 

CASOC 
=CSAS25 
KENO-5 VALIDATION CASE A-4 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)2 1 20.15 . 139 1 293 92235 93.18 92238 6.82 END 
AL 2 END 
END COMP 
SPHERICAL END 
l 34.6 ONKKXTKRMOD 2 34.92 NOEXTEREOD END ZONE 
KENO-5 VALIDATION CASE A-4 
READ PARAK NPG=600 FDN=YES NUB=YES END PARAK 
READ GKOM 
SPHERE 1 1 34.6 
SPHERE 2 1 34.92 
CUBE 0 1 35.0 -35.0 
END GEOM 
END DATA 
END 

? 
E 



Table A.5 (continued) 

CASO7 
=CSAS25 
KENO-5 VALIDATION CASE A-5 
27GROUPNDF4 nULTIRBGION 
URANIUN 1 .9848 283 92235 93.5 92238 6.5 UND 
820 2 END 
END COHP 
SPHSRICAL END 
1 12.7 ONEEXTEREOD 2 31. NOEXTERHOD END ZONE 
KENO-5 VALIDATION CASE A-5 
READ PARAl Tl'lB=60 NPG=600 ?DN=YBS NUB=YES END PARAH 
READ GEOl4 
HMISPEERB 2 1 12.7 
HEMSPHERE 1 1 15.24 
CUBOID 2 I 31.00 -31.00 31.00 -31.00 31.00 -16. 
END GBOn 
END DATA 
END 

US08 
=CSAS25 
KENO-5 VALIDATION CASE A-6 
27GROUPNDF4 IULTIREGION 
C 1 .7522 END 
URANIUn 2 .9848 293 92235 93.2 92238 6.8 END 
END cow 
CYLINDRICAL END 
1 8.89 NOEXTEREOD 2 13.97 TWOEXTSRUOD 1 31.75 NOEXTERnOD END ZONE 
KENO-5 VALIDATION CASE A-6 
READ PARAM NPG=600 FDN=YSS NUB=YES END PARAM 
READ GEOH 
CYLINDER 1 1 8.89 3.425 -3.425 
CYLINDER 2 1 11.43 3.425 -3.425 
CYLINDER 1 1 11.43 3.495 -3.425 
CYLINDER 2 1 13.97 3.495 -3.425 
CYLINDER l 1 31.75 21.275 -21.205 
CUBE 0 1 32.0 -32.0 
END GSOM 
END DATA 
END 

CASOS 
=CSAS25 
KENO-5 VALIDATION CASE A-7 
27GROUPNDF4 nULT1REGION 
URANIUE 1 .9848 293 92235 94 92238 6 END 
mumxun 2 END 
END COl’lP 
SLAB END 
1 7.62 NOEXTERltOD 2 52.02 NOEXTER?lOD END ZONE 
KENO-5 VALIDATION CASE A-7 
READ PARAM NPG=BOO ?DN=YES NUB=YES END PARAU 
READ GEOl4 
CUBOID 1 1 3.81 -3.81 4.445 -4.445 7.62 -7.62 
CUBOID 2 1 26.01 -26.01 26.645 -26.645 29.82 -29.82 
CUBE 0 1 30.0 -30.0 
END GEOM 
END DATA 
END 

CASlO 
=CSAS25 
XENO-5 VALIDATION CASE A-8 
27GROUPNDF4 nULTIREGION 
ARBIOIL .88 3 0 0 0 6012 86.82 1001 13.16 16032 .02 1 END 
uRAN1un 2 .9528 293 92235 93.1 92238 6.9 BND 
ARBnPJEL .024 2 0 0 0 6012 85 1001 15 2 END 
END COnP 
SPHERICAL END 
1 6.679 NOEXTERltOD 2 25.5 TWOBXTEREOD 1 40.5 NOEXTERnOD END ZONE 
KENO-5 VALIDATION CASE A-8 
READ PARAE TnE=60 NPG=COO FDN=YES NUB=YES END PARAE 
READ GEOn 
HMISPHERE 1 1 6.679 
HEMSPHERE 2 1 10.5254 
SPHERE 1 1 40.5254 
CUBE 0 1 42.0 -42.0 
END GEOn 
END DATA 
END 

CASll 
=CSAS25 
KENO-5 VALIDATION CASE A-9 
27GROUPNDF4 nULT1REGION 
ARBHOIL 88 3 0 
ummun i .9528 

0 0 6012 86.82 1001 13.16 16032 .02 1 END 
293 92235 93.1 92238 6.9 END 

ARBnPJEL .024 2 0 0 0 6012 85 1001 15 2 END 
CARBONSTEEL 3 END 
END COUP 
SPHERICAL END 
2 8.2 ONEEXTBRFIOD 1 40.5 NOEXTERBIOD END ZONE 
KENO-5 VALIDATION CASE A-9 
READ PARAn 
THE=60 NPG=COO FDN=YES NUB=YES END PARAU 
READ GEOn 
HEEISPHERE 3 1 6.012 
HEnISPHBRE 2 1 10.488 
SPHERE 1 1 40.488 
CUBE 0 1 41.0 -41.0 
END GEOU 
END DATA 
END 

CASIZ 
=CSAS25 
KENO-5 VALIDATION CASE B-l 
27GROUPNDF4 nULTIREGION 
uwmun 1 .9848 293 92235 93.2 92238 6.8 SND 
END COHP 
CYLINDRICAL END 
I 8.89 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE B-l 
READ PARAE NPG=BOO FDN=YES NUB=YES END PARAU 
READ GEOU 
CYLINDER 1 1 8.89 10.1092 0. ORIGIN -5.08 0. 
CYLINDER 0 1 13.97 10.1092 0. 
CYLINDER 1 1 19.05 10.1092 0. 
END GEOW 
END DATA 
END 



Table A.5 (continued) 
CAS13 
=CSAS25 
KENO-5 VALIDATION CASE B-IO 
27GROUPNDF4 HULTIREGION 
SOLNU02(N03)2 1 63.3 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
END COIP 
CYLINDRICAL END 
1 9.52 ONEEXTERHOD 2 10.16 NOEXTERHOD BUD ZONS 
KENO-5 VALIDATION CASE B-IO 
READ PARAH NPG=COO FDN=YES EUB=YES END PARAH 
READ GEOH 
BOX TYPE 1 
CYLINDER 1 1 9.52 8.7804 -8.7804 
CYLINDER 0 1 9.52 8.9895 -8.7804 
CYLINDER 2 1 10.16 9.6295 -9.4204 
CUBOID 0 1 11.282 -11.282 11.282 -11.282 10.7179 -11.7179 
END GEOH 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
READ START NST=l END START 
END DATA 
END 

CASl4 
=CSAS25 
KENO-5 VALIDATION CASE B-11 
27GROUPNDF4 HULTIREGION 
SOLEU02(N03)2 1 505 0 1 293 92235 93.2 92238 6.8 END 
PLEXIGLASS 2 1 END 
ss304 3 END 
END COHP 
CYLINDRICAL END 
1 6.8 NOEXTERHOD 2 7.08 NOEXTBRHOD END ZONE 
KENO-5 VALIDATION CASE B-11 
READ PARAM NPG=COO FDN=YES NUB=YES END PARM 
READ GEOH 
BOX TYPE 1 
CYLINDER 1 1 6.8 1.76 -1.76 
CYLINDER 3 1 7.08 1.76 -2.04 
CUBOID 1 1 15.0875 -15.0875 15.0875 -15.0875 1.76 -2.04 
BOX TYPE 2 
CYLINDER 1 1 6.8 30.5 -30.5 
CYLINDER 0 1 6.8 96.7 -30.5 
CYLINDER 3 1 7.08 96.7 -30.5 
CUBOID 0 1 15.0875 -15.0875 15.0875 -15.0875 125.7 
CORE 0 1 -60.35 -60.35 -80.0 
REFLECTOR 3 1 SE .635 1 
CUBOID 2 1 70.55 -70.55 70.55 -70.55 90.2 -90.835 
CUBE 0 1 95.0 -95.0 
END GEOH 
READ ARRAY NUX=4 NUY=4 NUZ=2 LOOP 
1 141 141 111 2 141 1 4 1 221 
END LOOP END ARRAY 
END DATA 
END 

CASIS 
=CSAS25 
KENO-5 VALIDATION CASE B-12 
27GROUPNDF4 MULTIREGION 
urauun 1 9829 
C 2 :8296 

293 92235 93.2 92238 6.8 END 
END 

POLYETHYLENE 3 1 END 
END COUP 
CYLINDRICAL END 
1 5.747 ONEBXTERHOD 2 10.92 NOEXTBREOD END ZONE 
KENO-5 VALIDATION CASE B-12 
READ PARAH THE=60 NPG=COO FDN=YES EUB=YES END PARAE 
READ GEOH 
BOX TYPE 1 
CYLINDER 1 1 5.747 3.9699 -4.1071 
CYLINDER 0 1 5.777 4.1071 -4.1071 
CUBOID 2 1 10.9195 -10.9195 10.9195 -10.9195 7.8755 -7.8755 
CUBOID 0 1 15.047 -15.047 15.047 -15.047 12.0035 -12.0035 
CORE 0 1 -30.094 -30.094 -24.007 
CUBOID 3 1 45.344 -45.344 45.344 -45.344 39.247 -39.247 
CUBE 0 1 46.0 -46.0 
END GEOH 
REM ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 

CASIB 
=CSAS25 
KENO-5 VALIDATION CASE B-13 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTEREOD 2 10.16 NOBXTERHOD END ZONE 
KENO-5 VALIDATION CASE B-13 
READ PARAH NPG=COO FDN=YES NUB=YES END PARAH 
READ GEOH 
CYLINDER 1 1 9.52 8.7804 -8.7804 
CYLINDER 0 1 9.52 8.9896 -8.7804 
CYLINDER 2 1 10.16 9.6296 -9.4204 
CUBOID 0 1 15.495 -15.495 15.495 -15.495 14.9646 -14.7554 
END GEOH 
READ ARRAY NUX=4 EUY=4 NUZ=4 END ARRAY 
END DATA 
END 



Table A.5 (continued) 

CAS17 
=CSAS25 
KENO-5 VALIDATION CASE B-14 
27GROUPNDP4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 SND 
PLEXIGLASS 2 1 END 
PARAFFIN 3 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONEBXTERHOD 2 10.16 NOBXTBRMOD END ZONE 
KENO-5 VALIDATION CASE B-14 
READ PARJU4 TIM=60 NPG=BOO FDN=YBS NUB=YBS END PARAl 
READ GEOM 
CYLINDBR 1 1 9.52 8.7804 -8.7804 
CYLINDER 0 1 9.52 8.9896 -8.7804 
CYLINDER 2 1 10.16 9.6296 -9.4204 
CUBOID 0 1 18.425 -18.425 18.425 -18.425 17.8946 -17.6854 
CORE 0 1 -55.275 -55.275 -53.37 
CUBOID 3 1 70.515 -70.515 70.515 -70.515 68.61 -68.61 
END GBOM 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS18 
=CSAS25 
KSNO-5 VALIDATION CASE B-15 
27GROUPNDF4 MULTIRBGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 SND 
PLEXIGLASS 2 1 END 
END COltP 
CYLINDRICAL END 
1 9.52 ONBBXTBRHOD 2 10.16 NOBXTBRMOD END ZONE 
KBNO-5 VALIDATION CASE B-15 
READ PARAM TUB=60 NPG=SOO FDN=YES NUB=YBS BND PARAM 
READ GBOH 
CYLINDER 1 1 9.52 8.7804 -8.7804 
CYLINDER 0 1 9.52 8.9896 -8.7804 
CYLINDER 2 1 10.16 9.6296 -9.4204 
CUBOID 0 1 14.54 -14.54 14.54 -14.54 14.0096 -13.8004 
CORE 0 1 -43.62 -43.62 -41.715 
CUBOID 2 1 44.89 -44.89 44.89 -44.89 42.985 -42.985 
END GSOl'l 
READ ARRAY NUX=3 NUY=3 NUZ=3 SND ARRAY 
END DATA 
SND 

CAS19 
=CSAS25 
KSNO-5 VALIDATION CASE B-16 
27GROUPNDFU WJLTIREGION 
SOLNU02(N03)2 1 450.8 . 72 1 293 92235 93.1 92238 6.9 END 
ss304 2 END 
END COtlP 
CYLINDRICAL END 
1 8.128 NOEXTERUOD 2 8.4074 NOSXTBRMOD END ZONE 
KENO-5 VALIDATION CASE B-16 
READ PARAM NPG=600 FDN=YSS NUB=YES END PARAM 
READ GEOM 
BOX TYPE 1 
XCYLINDSR 1 1 
XCYLINDER 2 1 
CUBOID 01 
BOX TYPE 2 
YCYLINDSR 1 1 
YCYLINDSR 2 1 
CUBOID 01 
BOX TYPE 3 
XCYLINDSR 1 1 
XCYLINDSR 2 1 
CUBOID 0 1 
BOX TYPE 4 
YCYLINDBR 1 1 
YCYLINDSR 2 1 
CUBOID 0 1 
BOX TYPE 5 
CUBOID 11 
CUBOID 2 1 
BOX TYPE 6 
CUBOID 11 
CUBOID 2 1 
BOX TYPE 7 
CUBOID 0 1 

68.58 -68.58 68.58 -68.58 125.09 -14.999 
BOX TYPE 8 
CUBOID 01 
END GSOH 
READ ARRAY NUX=3 NUY=3 NUZ=2 LOOP 
1221132221 132221111 2 5 221221111 221132111 6 3 221221221 132221221 

7 132132111 8 132132221 
END LOOP END ARRAY 
END DATA 
END 

8.128 68.3006 -68.3006 
8.4074 68.58 -68.58 
68.58 -68.58 9.2075 -9.2075 14.999 -110.32 

8.128 68.3006 -68.3006 
8.4074 68.58 -68.58 
9.2075 -9.2075 68.58 -68.58 14.999 -110.32 

8.128 68.3006 -68.3006 
8.4074 68.58 -68.58 
68.58 -68.58 9.2075 -9.2075 125.09 -14.999 

8.128 68.3006 -68.3006 
8.4074 68.58 -68.58 
9.2075 -9.2075 68.58 -68.58 125.09 -14.999 

8.89 -8.89 8.89 -8.89 14.999 -110.00 
9.2075 -9.2075 9.2075 -9.2075 14.999 -110.32 

8.89 -8.89 8.89 -8.89 125.09 -14.999 
9.2075 -9.2075 9.2075 -9.2075 125.09 -14.999 

68.58 -68.58 68.58 -68.58 14.999 -110.32 



Table A.5 (continued) 

CASZO 
=CSAS25 
KBNO-5 VALIDATION CASI ~~ 3 B-17 
27GROUPNDP4 MULTI REGION 
SOLNUOZ(N03)Z 1 75 . w-5.96 . 494 1 293 92235 93.172 92238 6.828 END 
&PIM&T. .._.---.- 2.737 9 0 0 1 12000 1 13027 97.35 14028 .6 22000 .03 
24000 -17 25055 .07 26000 .47 29000 .25 14028 .06 2 END 

PLEXIGLASS 3 1 END 
END COl4P 
CYLINDRICAL END 
1 10.56 NOEXTERMOD 2 10.96 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE B-17 
READ PARAH TI¶E=60 NPG=600 FDN=YES NUB=YES END PARAtd 
READ GEOH 
CYLINDER 1 1 10.56 9.41 -9'.41 _--~-.~~ 
CYLINDER 0 1 10.56 109.69 -9.41 
CYLINDER 2 1 10.96 109.69 -9.73 
CUBOID 0 1 15.24 -15.24 15.24 -15.24 113.17 -9.73 
CORB 0 1 -60.96 -60.96 -61.45 
REFLECTOR 0 1 4B0.49 2E 1 
CUBE 3 1 82.05 -82.05 
iIiD GEOM 
RE$,I, ARRAY NUX=4 NUY=4 END ARRAY 
END DATA 
END 

CAS21 
=CSAS25 
KBNO-5 VALIDATION CASE B-18 
27GROUPNDP4 MULTIREGION 
SOLNUOZ(N03)Z 1 364.11 584 1 293 92235 93.172 92238 6.828 END 
ARBHAL 2.737 9 0'0 1 12000 1 13027 97.35 14028 .6 22000 .03 
24000 . 17 25055 .07 26000 .47 29000 .25 14028 .06 2 END 
ARBNCONC 2.321 13 0 0 1 1001 75 6012 5.55 7014 .Ol 8016 49.29 
11023 .42 12000 1.48 13027 2.06 14028 15.7 16032 . 17 19039 .75 20040 22.95 
22000 . 05 26000 .82 3 END 
END COMP 
CYLINDRICAL END 
1 10.56 NOEXTERMOD 2 10.96 NOEXTERHOD END ZONE 
KENO-5 VALIDATION CASE B-18 
READ PARAM TME=60 NPG=600 PDN=YES NUB=YES END PARAH 
READ GEOH 
BOX TYPE 1 
CYLINDER 1 1 10.56 8.565 -8.565 
CYLINDER 0 1 10.56 110.535 -8.565 
CYLINDER 2 1 10.96 110.535 -8.885 
CUBOID 0 1 15.25 -15.15 15.25 -15.25 115.515 -8.885 
BOX TYPE 2 
CYLINDER 1 1 10.56 8.565 -8.565 
CYLINDER 0 1 10.56 110.535 -8.565 
CYLINDER 2 1 10.96 110.535 -8.885 
CUBOID 
BOX TYPE 
CYLINDER 
CYLINDER 
CYLINDER 
CUBOID 
CORB 
REFLECTOR 
CUBOID 
END GEOl4 

0 1 15.15 -15.25 15.25 -15.25 115.515 -8.885 
3 
1 1 10.56 8.565 -8.565 
0 1 10.56 110.535 -8.565 
2 1 10.96 110.535 -8.885 
0 1 15.25 -15.25 15.25 -15.25 115.515 -8.885 
0 1 -60.9 -61.0 -62.2 
0 1 21 2R.l 2Z 1 
3 1 86.6 -86.6 86.8 -86.8 87.9 -87.9 

READ ARRAY NUX=Y NUY=4 LOOP 
1 111141111 2 441141111 3 231141111 
END LOOP END ARRAY 
END DATA 
END 

CAS22 
=CSAS25 
KENO-5 VALIDATION CASE B-2 
27GROUPNDP4 HULTIREGION 
URANIUM 1 . 9848 293 92235 93.2 92238 6.8 END 
END COMP 
CYLINDRICAL END 
1 8.89 NOEXTERMOD END SONE 
KENO-5 VALIDATION CASE B-2 
READ PARAM NPG=600 PDN=YES NUB=YLS END PARAH 
RKAD GEOI'I 
CUBOID 1 1 0.3434 -12.4434 6.35 -6.35 6.49 -6.49 
CYLINDER 0 1 13.97 6.49 -6.49 
CYLINDER 1 1 19.05 6.49 -6.49 
CUBE 0 1 20.0 -20.0 
END GEOM 
END DATA 
END 

CAS23 
=CSAS25 
KENO-5 VALIDATION CASE B-3 
27GROUPNDP4 FlULTIRBGION 
URANIUH 1 . 98231 293 92235 93.2 92238 6.8 END 
BND COMP 
CYLINDRICAL END 
1 4.55 NOEXTBRMOD END ZONE 
KENO-5 VALIDATION CASE B-3 
RBAD PARAH PLT=NO NPG=COO PDN=YES NUB=YES END PARAR 
READ GEOM 
UNIT 1 
CUBOID 1 1 236.3515 1.2685 -3.8115 13.377 13.058 
CUBOID 0 1 236.3515 6.3515 -3.8115 13.377 13.058 
CUBOID 1 1 236.3515 6.3515 -3.8115 13.377 11.155 
CUBOID 0 1 4P6.3515 13.377 11.155 
CUBOID 1 1 4P6.3515 13.377 0. 
UNIT 2 
CYLINDER 1 1 4.5555 12.918 0. 
UNIT 3 
CYLINDER 1 1 5.761 13.475 0. 
UNIT 4 
CYLINDER 1 1 4.5525 12.969 0. 
UNIT 5 
ARRAY 1 -4.573 -4.573 0. 
UNIT 6 
CYLINDER 1 1 4.5545 12.974 0. 
UNIT 7 
CYLINDER 1 1 5.7495 13.475 0. 
UNIT 8 
CYLINDER 1 1 4.5565 12.954 0. 
UNIT 9 
COM='CENTERPIECE' 
ARRAY 2 -6.35 -6.35 0. 
UNIT 10 
COM='BOTTOM OF UNIT 5' 
CUBOID 1 1 233.81 8.13 -4.573 8.91 0 
CUBOID 0 1 2P4.573 8.13 -4.573 8.91 0. 
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Table A.5 (continued) 

CAS26 
CAS28 

=CSAS25 
KENO-5 VALIDATION CASE B-6 
27GROUPNDP4 WJLTIREGION 
URANIUH 1 -9809 293 92235 93.2 92238 6.8 END 
PARAFFIN 2 END 
END COElP 
CYLINDRICAL END 
1 4.56 NOBXTERHOD BND SONS 
KENO-5 VALIDATION CASE B-6 
READ PARAH THE=60 NPG=COO PDN=YES NUB=YES END PARAU 
READ GEOM 
BOX TYPE 1 
CYLINDBR 1 1 4.558 8.641 -8.641 
CUBOID 0 1 9.7212 -9.7212 9.7212 -9.7212 13.8041 -13.8041 
CORE 0 1 -19.4424 -19.4424 -27.6082 
REFLECTOR 2 1 6R15.2 1 
END GBOM 
READ ARRAY NUX=Z NUY=2 NUZ=Z END ARRAY 
END DATA 
END 

CAS27 
=CSAS25 
KBNO-5 VALIDATION CASE B-7 
27GROUPNDP4 HULTIREGION 
URANIUM 1 . 9848 293 92235 93.2 92238 6.8 END 
PARAFFIN 2 END 
END COMP 
CYLINDRICAL END 
1 4.558 NOEXTBRMOD END ZONE 
KENO-5 VALIDATION CASE B-7 
READ PARAH THE=60 NPG=BOO FDN=YES NUB=YES END PARAM 
READ GEOM 
BOX TYPE 1 
CYLINDER 1 1 4.558 2.160 -2.160 
CYLINDER 0 1 5.747 2.160 -2.160 
CYLINDER 1 1 5.747 4.851 -4.851 
CUBOID 0 1 9.2083 -9.2083 9.2083 -9.2083 8.2875 -8.2875 
CORE 0 1 -18.4166 -18.4166 -16.575 
REFLECTOR 2 1 6R15.2 1 
END GEOM 
READ ARRAY NUX=2 NUY=2 NUE=2 END ARRAY 
END DATA 
END 

=CSAS25 
KENO-5 VALIDATION CASE B-8 
27GROUPNDP4 MULTIREGION 
URANILm 1 .9848 293 92235 93.2 92238 6.8 END 
PLEXIGLASS 2 1 END 
END COMP 
CYLINDRICAL END 
1 5.753 NOEXTERl'lOD END ZONE 
KENO-5 VALIDATION CASE B-8 
RBAD PARAM NPG=COO PDN=YES NUB=YES END PARAH 
READ GBOX 
BOX TYPE 1 
CYLINDER 1 1 5.753 5.3825 -5.3825 
CUBOID 0 1 7.68 -7.68 7.68 -7.68 7.33 -7.33 
CUBOID 2 1 8.95 -8.95 8.95 -8.95 8.6 -8.6 
CUBOID 0 1 9.0599 -9.0599 9.0599 -9.0599 8.6975 -8.6975 
END GBOM 
READ ARRAY NUX=2 NUY=Z NUE=2 END ARRAY 
END DATA 
END 

CAS29 
=CSAS25 
KENO-5 VALIDATION CASE B-9 
27GROUPNDP4 MULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
END COFlP 
CYLINDRICAL END 
1 9.52 ONEBXTERHOD 2 10.16 NOEXTERHOD END ZONE 
KENO-5 VALIDATION CASE B-9 
READ PARAM NPG=COO PDN=YES NUB=YES END PARAH 
READ GEOU 
BOX TYPE 1 
CYLINDER 1 1 9.52 8.7804 -8.7804 
CYLINDER 0 1 9.52 8.9896 -8.7804 
CYLINDER 2 1 10.16 9.6296 -9.4204 
CUBOID 0 1 13.4 -13.4 13.4 -13.4 12.8696 -12.6604 
END GEOM 
READ ARRAY NUX=3 NUY=3 NM=3 END ARRAY 
END DATA 
END 

_ - - .  . . I  ____, - ._ 



Table A.5 (continued) 

CAS30 
=CSAS25 
93.2% “02P2 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZP2 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
CARBONSTKEL 3 1 END 
PLEXIGLASS 4 1 BND 
ARBMWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 5 END 
REG-CONCRETB 6 BND 
END COMP 
SLAB END 
1 3.81 NOZXTERHOD 2 4.12 NOBXTERUOD END ZONE 
93.2% UOZPZ 3 IN AL SLAB 3X1X1 ARRAY 0 IN SEP ROOU 
READ PARAH NPG=600 FDN=YES NUB=YES END PARAU 
READ GEOM 
CUBOID 1 1 233.81 2360.325 25.50 0 
REFLECTOR 2 1 48.318 0 .318 1 
CUBOID 0 1 ZP4.128 2P65. 150. -1. 
CORE 0 1 -12.384 -65. -1. 
CYLINDER 0 1 142.8 212. -60. 
CYLINDER 3 1 144.8 212. -62. 
CUBOID 0 1 275.5 -638.9 475. -744.2 588. -62. 
RISFLECTOR 4 1 SRO .32 1 
REFLECTOR 5 1 5RO 1.27 1 
REFLECTOR 3 1 5RO .64 1 
REPLBCTOR 0 1 5R0 365 1 
RBPLECTOR 6 2 6R3 10 
REFLECTOR 6 12 0 3 4R0 10 
SND GBObl 
READ BIAS ID=301 2 21 SND BIAS 
RBAD ARRAY NUX=3 NUY=1 NUZ=l BND ARRAY 
END DATA 
END 

CAS31 
=CSAS25 
93.2% UOZPZ H/U-235=337 
27GROUPNDF4 MULTIRl?GION 
SOLNUOZFZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
HZ0 3 1 END 
END COUP 
SLAB END 
1 3.81 ONEXTERnOD 2 4.12 NOEXTERMOD 3 22.12 NOEXTERUOD END ZONR 
93.2% UOZPZ 3 IN AL SLAB 3X1X1 ARRAY 0 IN SEP HZ0 REFL 
READ PARAM NPG=BOO PDN=YES NUB=YLS END PARM 
READ GBOB 
CUBOID 1 1 233.81 2360.325 17.32 0 
REFLECTOR 2 1 41.318 0 .318 1 
CUBOID 0 1 234.128 2360.643 17.32 -.318 
CORE 0 1 3R0 
REFLECTOR 3 2 4R3 0 3 6 
END GEOI 
READ ARRAY NUX=3 NUY=l NUZ=l END ARRAY 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

CAS32 
=CSAS25 
93.2% "02P2 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
CARBONSTEEL 3 1 END 
PLEXIGLASS 4 1 END 
ARBHUOOD -640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 5 END 
RBG-CONCRETE 6 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTERMOD END ZONE 
93.2% “02P2 3 IN AL SLAB 3X1X1 ARRAY 1 IN SEP ROOX 
READ PARAM NPG=BOO PDN=YES NUB=YES END PARACI 
READ GEOH 
CUBOID 1 1 293.81 2P60.325 34.44 0 
REPLBCTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 235.398 2165. 150. -1. 
CORE 0 1 -16.194 -65. -1. 
CYLINDER 0 1 142.8 212. -60. 
CYLINDER 3 1 144.8 212. -62. 
CUBOID 0 1 275.5 -638.9 475. -744.2 588. -62. 
REPLBCTOR 4 1 5R0 -32 1 
REFLECTOR 5 1 5RO 1.27 1 
REPLZCTOR 3 1 SRO .64 1 
REFLECTOR 0 1 5RO 365 1 
REFLECTOR 6 2 6R3 10 
REFLECTOR 6 12 0 3 QRO 10 
END GBOU 
RSAD BIAS ID=301 2 21 BND BIAS 
READ ARRAY NUX=3 NUY=l NUZ=l END 
END DATA 
END 

ARRAY 

CAS33 
=CSAS25 
93.2% "02P2 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
nzo 3 1 END 
END COMP 
SLAB END 
1 3.81 ONEXTERHOD 2 4.12 NO8XTERUOD 3 22.12 NOEXTBRUOD END ZONE 
93.2% “02P2 3 IN AL SLAB 3X1X1 ARRAY 1 IN SEP HZ0 REFL 
READ PARAM NPG=COO PDN=YES NUB=YES END PARAH 
READ GEOl4 
UNIT 1 
CUBOID 1 1 233.81 2360.325 19.13 0 
RBPLECTOR 2 1 48.318 0 .318 1 
CUBOID 0 1 234.128 2360.643 19.13 -.318 
UNIT 2 
CUBOID 3 1 2.54 0 2360.643 19.13 -.318 
CORE 0 1 3RO. 
REFLECTOR 3 2 4R3 0 3 6 
END GEOM 
READ ARRAY NUX=5 NUY=l NUZ=l FILL 1 2 1 2 1 KND FILL END ARRAY 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 



Table A.5 (continued) 

CAS34 
=CSAS25 
93.2% “02F2 H/U-235=337 
27GROUPNDFQ HULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
CARBONSTEEL 3 1 END 
PLEXIGLASS 4 1 END 
ARBMWOOD . 640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 5 END 
REG-CONCRETE 6 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOBXTERMOD END ZONE 
93.2% UOZFZ 3 IN AL SLAB 3X1X1 ARRAY 3 IN SBP ROOM 
READ PARAM NPG=COO PDN=YBS NUB=YES END PARAM 
READ GEOM 
CUBOID 1 1 233.81 2160.325 58.78 0 
REFLECTOR 2 1 41.318 0 .318 1 
CUBOID 0 1 2P7.938 2965. 150. -1. 
CORE 0 1 -23.814 -65. -1. 
CYLINDER 0 1 142.8 212. -60. 
CYLINDER 3 1 144.8 212. -62. 
CUBOID 0 1 275.5 -638.9 475. -744.2 588. -62. 
REFLECTOR 4 1 5R0 .32 1 
RSPLKCTOR 5 1 5R0 1.27 1 
REFLECTOR 3 1 5R0 .64 1 
REFLECTOR 0 1 SRO 365 1 
REFLECTOR 6 2 6R3 10 
REFLECTOR 6 12 0 3 QRO 10 
END GEOM 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY NUX=3 NUY=l NUZ=l END ARRAY 
END DATA 
END 

CAS35 
=CSAS25 
93.2% “02F2 H/U-235=337 
27GROUPNDFQ MULTIREGION 
SOLNUOZPZ 1 81 .845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
HZ0 3 1 END 
END COMP 
SLAB END 
1 3.81 ONEXTERMOD 2 4.12 NOEXTERl’lOD 3 22.12 NOEXTBRHOD 
93.2% “02P2 3 IN AL SLAB 3X1X1 ARRAY 3 IN SEP HZ0 REPL 
READ PARAM NPG=COO PDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2860.325 32.92 0 
REFLECTOR 2 1 QR.318 0 .318 1 
CUBOID 0 1 2P4.128 2P60.643 32.92 -.318 
UNIT 2 
CUBOID 3 1 7.62 0 2860.643 32.92 -.318 
CORE 0 1 3R0 
REPLECTOR 3 2 4R3 0 3 6 

END ZONE 

END GEOH 
READ ARRAY NUX=S NUY=l NUZ=l FILL 1 2 1 2 1 END FILL END ARRAY 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

CAS36 
=CSAS25 
93.2% UOZPZ H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 RND 
CARBONSTEEL 3 1 END 
PLEXIGLASS 4 1 END 
ARBHWOOD . 640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 5 END 
REG-CONCRETE 6 END 
END COHP 
SLAB END 
1 3.81 NOEXTBRHOD 2 4.12 NOEXTERMOD END ZONE 
93.2% “02P2 3 IN AL SLAB 3X1X1 ARRAY 4.5 IN SEP ROOM 
READ PARAM NPG=600 FDN=YES NUB=YES END PARAH 
READ GEOM 
CUBOID 1 1 233.81 2360.325 85.52 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 289.843 2P65. 150. -1. 
CORE 0 1 -29.529 -65. -1. 
CYLINDER 0 1 142.8 212. -60. 
CYLINDER 3 1 144.8 212. -62. 
CUBOID 0 1 275.5 -638.9 475. -744.2 588. -62. 
REFLECTOR 4 1 5R0 .32 1 
REFLECTOR 5 1 5R0 1.27 1 
REFLECTOR 3 1 5RO .64 1 
REFLECTOR 0 1 5R0 365 1 
REFLECTOR 6 2 6R3 10 
REFLECTOR 6 12 0 3 QRO 10 
END GEOH 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY NUX=3 NUY=l NUZ=l END 
END DATA 
END 

ARRAY 

CAS37 
=CSAS25 
93.2% “02F2 H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
HZ0 3 1 END 
END COMP 
SLAB END 
1 3.81 ONEXTERMOD 2 4.12 NOBXTERMOD 3 22.12 NOBXTERMOD END ZONE 
93.2% “0212 3 IN AL SLAB 3X1X1 ARRAY 4.5 IN SEP Ii20 RBPL 
READ PARAH NPG=BOO PDN=YES NUB=YES END PARAH 
READ GEOPI 
UNIT 1 
CUBOID 1 1 233.81 2360.325 61.06 0 
REFLECTOR 2 1 QR.318 0 -318 1 
CUBOID 0 1 284.128 2960.643 61.06 -.318 
UNIT 2 
CUBOID 3 1 11.43 0 2360.643 61.06 -.318 
CORE 0 1 3R0 
REFLECTOR 3 2 4R3 0 3 6 
END GBOM 
READ ARRAY NUX=5 NUY=l NUZ=l FILL 1 2 1 2 1 END PILL END ARRAY 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

.., 



Table A.5 (continued) 

CAS38 
dSAS25 
93.2% UOZPZ H/U-235=337 
27GROUPNDQQ MULTIREGION 
SOLNUOZFZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
CARBONSTEEL 3 1 END 
PLEXIGLASS 4 1 END 
ARBMUOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 5 END 
RBG-CONCRETE 6 END 
END COMP 
SLAB END 
1 3.81 NOBXTBRMOD 2 4.12 NOEXTERMOD END ZONE 
93.2% “02P2 3 IN AL SLAB 3X1X1 ARRAY 5.5 IN SEP ROOM 
READ PARAM NPG=600 PDN=YES NUB=YBS END PARAH 
READ GEOEl 
CUBOID 1 1 2P3.81 2P60.325 107.37 0 
RBPLBCTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P11.113 2P65. 150. -1. 
CORE 0 1 -33.339 -65. -1. 
CYLINDER 0 1 142.8 212. -60. 
CYLINDER 3 1 144.8 212. -62. 
CUBOID 0 1 275.5 -638.9 475. -744.2 588. -62. 
REFLECTOR 4 1 5R0 .32 1 
REFLECTOR 5 1 5R0 1.27 1 
REPLBCTOR 3 1 5R0 .64 1 
REFLECTOR 0 1 5R0 365 1 
REFLECTOR 6 2 6R3 10 
REFLECTOR 6 12 0 3 9RO 10 
END GBOM 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY NUX=3 NUY=l NUZ=l BND ARRAY 
END DATA 
END 

CAS39 
=CSAS25 
93.2% UOZPZ H/U-235=337 
27GROUPNDF4 MULTIRBGION 
SOLNUO2F2 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
Ii20 3 1 END 
END COUP 
SLAB END 
1 3.81 ONBXTBRnOD 2 4.12 NOBXTBRMOD 3 22.12 NOEXTBRHOD BND ZONE 
93.2% "02P2 3 IN AL SLAB 3X1X1 ARRAY 5.5 IN SBP Ii20 RBFL 
READ PARAM NPG=BOO FDN=YBS NUB=YBS BND PARAM 
RBAD GEOM 
UNIT 1 
CUBOID 1 1 2P3.81 2360.325 111.68 0 
REFLECTOR 2 1 48.318 0 .318 1 
CUBOID 0 1 234.128 tP60.643 111.68 -.318 
UNIT 2 
CUBOID 3 1 13.97 0 2360.643 111.68 -.318 
CORE 0 1 3R0 
REFLECTOR 3 2 4R3 0 3 6 
END GEOM 
READ ARRAY NUX=5 NUY=l NUZ=l FILL 1 2 1 2 1 END FILL END ARRAY 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

CASQO 
=CSAS25 
93.2% UOZFZ H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
CARBONSTEEL 3 1 END 
PLEXIGLASS 4 1 END 
ARBMWOOD . 640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 5 END 
RBG-CONCRETE 6 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOBXTBRHOD END ZONE 
93.2% "02PZ 3 IN AL SLAB 3X1X1 ARRAY 6 IN SBP ROOM 
READ PARAM NPG=COO PDN=YES NUB=YBS END PARAU 
READ GEOM 
CUBOID 1 1 233.81 2360.325 120.4 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2311.748 2P65. 150. -1. 
CORE 0 1 -35.244 -65. -1. 
CYLINDER 0 1 142.8 212. -60. 
CYLINDER 3 1 144.8 212. -62. 
CUBOID 0 1 275.5 -638.9 475. -744.2 588. -62. 
REFLECTOR 4 1 5R0 .32 1 
REFLECTOR 5 1 5R0 1.27 1 
REFLECTOR 3 1 5R0 .64 1 
REFLECTOR 0 1 5R0 365 1 
REFLECTOR 6 2 6R3 10 
REFLECTOR 6 12 0 3 QRO 10 
END GEOM 
READ BIAS ID=301 2 21 BID BIAS 
READ ARRAY NUX=3 NUY=l NUZ=l END ARRAY 
END DATA 
END 

CASQI 
=CSAS25 
93.2% UOZPZ R/U-235=337 
27GROUPNDFQ MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTBRMOD END ZONE 
93.2% "02P2 3, 6 IN AL SLABS 2X1X1 ARRAY 15 IN SEP 
READ PARAM NPG=BOO PDN=YBS NUB=YBS END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P3.81 2P60.325 65.81 0 
REFLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 234.128 2365. 150. -1. 
UNIT 2 
CUBOID 1 1 237.417 2360.325 65.81 0 
REFLECTOR 2 1 48.318 0 -318 1 
CUBOID 0 1 2P7.735 2365. 150. -1. 
UNIT 3 
CUBOID 0 1 38.1 0 2P65. 150. -1. 
END GBOl4 
READ ARRAY NUX=3 NUY=l NUZ=l FILL 2 3 1 END PILL END ARRAY 
END DATA 
END 



Table A.5 (continued) 

CAS42 
=CSAS25 
93.2% UOZPZ H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOBXTBRUOD 2 4.12 NOEXTERMOD END ZONE 
93.2% UOZP2 3. 6 IN AL SLABS 2X1X1 ARRAY 2 IN SBP 
READ PARAH NPG=COO PDN=YBS NUB=YBS BND PARAM 
RSAD GEOM 
UNIT 1 
CUBOID 1 1 
REFLECTOR 2 1 
CUBOID 0 1 
UNIT 2 
CUBOID 1 1 
REPLECTOR 2 1 
CUBOID 0 1 
UNIT 3 
CUBOID 0 1 

233.81 2360.325 32.39 0 
4~.318 0 -318 1 
2P4.128 2P65. 150. -1. 

237.417 2360.325 32.39 0 
4R.318 0 .318 1 
237.735 2P65. 150. -1. 

5.08 0 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=3 NUY=l NUZ=l FILL 2 3 1 END FILL END ARRAY 
END DATA 
END 

CAs43 
=CSAS25 
93.2% UOZPZ H/U-235=337 
27GROUPNDPQ l¶ULTIRBGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOEXTBRnOD 2 4.12 NOBXTBRMOD END ZONE 
93.2% “02P2 3, 6 IN AL SLABS 2X1X1 ARRAY 30 IN SIP 
READ PARAM NPG=BOO PDN=YBS NUB=YES END PARAM 
READ GEOU 
UNIT 1 
CUBOID 1 1 233.81 2P60.325 92.48 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 234.128 2365. 150. -1. 
UNIT 2 
CUBOID 1 1 237.417 2P60.325 92.48 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 237.735 2365. 150. -1. 
UNIT 3 
CUBOID 0 1 76.2 0 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=3 NUY=l NUZ=l PILL 2 3 1 END FILL END ARRAY 
END DATA 
END 

CAS44 
=CSAS25 
93.2% "02P2 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOBXTERMOD END ZONE 
93.2% UOZPZ 3. 6 IN AL SLABS 2X1X1 ARRAY 48 IN SEP 
READ PARAM .NPG=COO PDN=YBS NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2360.325 113.84 0 
REFLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 2P4.128 2P65. 150. -1. 
UNIT 2 
CUBOID 1 1 2P7.417 2P60.325 113.84 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P7.735 2P65. 150. -1. 
UNIT 3 
CUBOID 0 1 121.92 0 2P65. 150. -1. 

READ ARRAY NUX=3 NUY=l NUZ=l PILL 2 3 1 END PILL END ARRAY 
END GEOM 

END DATA 

CAS45 
=CSAS25 
93.2% "02P2 H/U-235=337 
27GROUPNDP4 PIULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOBXTERMOD 2 4.12 NOBXTERMOD END ZONE 
93.2% "02P2 3. 6, 3 IN AL SLABS 3X1X1 ARRAY 0 IN SBP 
READ PARAM NPG=COO PDN=YBS NUB=YES END PARAH 
READ GEO!4 
UNIT 1 
CUBOID 1 1 233.81 2P60.325 19.63 0 
REFLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 234.128 2P65. 150. -1. 
UNIT 2 
CUBOID 1 1 237.417 2360.325 19.63 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 ZP7.735 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=3 NUY=l NUZ=l PILL 1 2 1 END FILL END ARRAY 
END DATA 
END 



Table A.5 (continued) 

CAS46 
=CSAS25 
93.2% "02P2 H/U-235=337 
27GROUPNDPQ MULTIRBGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOBXTBRMOD 2 4.12 NOBXTERWOD END ZONE 
93.2% "02F2 3, 6, 3 IN AL SLABS 3X1X1 
READ PARAM 

ARRAY 10 IN SBP 
NPG=600 PDN=YBS NUB=YES END PARAM 

READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2360.325 44.25 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P4.128 2365. 150. -1. 
UNIT 2 
CUBOID 1 1 2P7.417 2360.325 44.25 0 
REFLECTOR 2 1 QR.318 0 .318 1 
CUBOID 0 1 237.735 2365. 150. -1. 
UNIT 3 
CUBOID 0 1 25.4 0 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=5 NUY=l NUZ=l FILL 1 3 2 3 1 END PILL END ARRAY 
END DATA 
END 

CAS47 
=CSAS25 
93.2% "02P2 H/U-235=337 
27GROUPNDP4 MULTIRBGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COUP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTERMOD END ZONE 
93.2% UOZPZ 3, 6, 3 IN AL SLABS 3X1X1 ARRAY 20 IN SBP 
READPARAIY NPG=LOO FDN=YBS NUB=YBS END PARM 
READ GBOM 
UNIT 1 
CUBOID 1 1 2P3.81 2360.325 62.56 0 
RBPLBCTOR 2 1 QR.318 0 .318 1 
CUBOID 0 1 234.128 2365. 150. -1. 
UNIT 2 
CUBOID 1 1 237.417 2360.325 62.56 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P7.735 2365. 150. -1. 
UNIT 3 
CUBOID 0 1 50.8 0 2P65. 150. -1. 
END GROW 
READ ARRAY NUX=5 N”Y=l NUZ=l PILL 1 3 2 3 1 END PILL END ARRAY 
END DATA 
END 

CAS48 
=CSAS25 
93.2% “02?2 
27GROUPNDP4 

H/U-235=337 
MULTIRBGION 

SOLNU02P2 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTBRMOD END ZONE 
93.2% “02P2 3, 6, 3 IN AL SLABS 3X1X1 ARRAY 32 IN SEP 
READ PARAM NPG=600 PDN=YBS NUB=YES END PARAH 
REM GEOM 
UNIT 1 
CUBOID 1 1 233.81 2160.325 81.56 0 
REFLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 2P4.128 2365. 150. -1. 
UNIT 2 
CUBOID 1 1 237.417 2360.325 81.56 0 
REPLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 217.735 2P65. 150. -1. 
UNIT 3 
CUBOID 0 1 81.28 0 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=S NUY=l NUZ=l PILL 1 3 2 3 1 END PILL END ARRAY 
END DATA 
END 

CAS49 
=CSAS25 
93.2% "02P2 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZFZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COHP 
SLAB END 
1 7.62 NOEXTERMOD 2 7.94 NOBXTBRMOD END ZONE 
93.2% "02P2 6 C 3 IN AL SLABS 2X1X1 ARRAY 12 IN SEP 
READ PARAM NPG=COO PDN=YBS NUB=YES END PARAH 
READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2360.325 58.19 0 
REFLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 2P4.128 2365. 150. -1. 
UNIT 2 
CUBOID 2 1 23.318 2160.325 58.19 0 
CUBOID 1 1 237.938 2360.325 58.19 0 
REFLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 238.574 2P65. 150. -1. 
UNIT 3 
CUBOID 0 1 30.48 0 2P65. 150. -1. 
END GEOM 
READ ARRAY NUX=3 NUY=l NUZ=l FILL 2 3 1 END FILL END ARRAY 
END DATA 
END 
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Table A.5 (continued) 

CAS52 
=CSASZS 
93.2% "02?2 
27GROUPNDP4 MULTIREGION 
SOLNUO2PZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 7.62 NOEXTERnOD 2 7.94 NOEXTBRUOD END ZONE 

CASSO 
=CSAS25 
93.2% "02P2 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 7.62 NOEXTERMOD 2 7.94 NOEXTERMOD END ZONE 
93.2% "02P2 6 C 3 IN AL SLABS 2X1X1 ARRAY 18 IN SBP 
READ PARAM NPG=600 PDN=YES NUB=YBS END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P3.81 2360.325 68.3 0 
REPLECTOR 2 1 QR.318 0 .318 1 
CUBOID 0 1 234.128 2365. 150. -1. 
UNIT 2 
CUBOID 2 1 2P.318 2360.325 68.3 0 
CUBOID 1 1 2P7.938 2P60.325 68.3 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 238.574 2165. 150. -1. 
UNIT 3 
CUBOID 0 1 45.72 0 2365. 150. -1. 
END GEOM 
READ ARRAY N"X=3 NUY=l NUZ=l PILL 2 3 1 END FILL END ARRAY 
END DATA 
END 

CASSI 
=CSAS25 
93.2% "02P2 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 7.62 NOEXTERMOD 2 7.94 NOEXTERMOD END ZONE 
93.2% "02F2 6 C 3 IN AL SLABS 2X1X1 ARRAY 30 IN SEP 
READ PARAM NPG=BOO PDN=YBS NUB=YES END PARAH 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P3.81 2160.325 83.11 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P4.128 2P65. 150. -1. 
UNIT 2 
CUBOID 2 1 23.318 2P60.325 83.11 0 
CUBOID 1 1 237.938 2360.325 83.11 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 298.574 2P65. 150. -1. 
UNIT 3 
CUBOID 0 1 76.2 0 2165. 150. -1. 
END GEOM 
READ ARRAY NUX=3 NUY=l NUZ=l PILL 2 3 1 END PILL END ARRAY 
END DATA 
BND 

H/U-235=337 

93.2% "02P2 6 L 3 IN AL SLABS 2X1X1 ARRAY 6 IN SBP 
READ PARAM NPG=600 PDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2360.325 45.03 0 
REFLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 214.128 2365. 150. -1. 
UNIT 2 
CUBOID 2 1 2P.318 2360.325 45.03 0 
CUBOID 1 1 2P7.938 2360.325 45.03 0 
REFLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 2P8.574 2165. 150. -1. 
UNIT 3 
CUBOID 0 1 15.24 0 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=3 NUY=l NUZ=l FILL 2 3 1 END PILL END ARRAY 
END DATA 
END 

CAS53 
=CSAS25 
93.2% "02P2 H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 7.62 NOBXTERMOD 2 7.94 NOEXTBRMOD END ZONE 
93.2% "02P2 6 IN AL SLAB 2X1X1 ARRAY 15 IN SEP 
READ PARAM NPG=COO PDN=YES NUB=YES KND PARAM 
READ GBOM 
UNIT 1 
CUBOID 1 
REFLECTOR 2 
CUBOID 0 
UNIT 2 
CUBOUD 2 
CUBOID 1 
REFLECTOR 2 
CUBOID 0 
END GEOH 

1 237.417 2360.325 44.88 0 
1 48.318 0 .318 1 
1 2326.784 2965. 150. -1. 

1 2P.318 2360.325 44.88 0 
1 2P7.938 2P60.325 44.88 0 
1 4R.318 0 -318 1 
1 2127.305 2365. 150. -1. 

READ ARRAY NUX=Z NUY=l NUZ=l PILL 1 2 END PILL END ARRAY 
END DATA 
END 



Table A.5 (continued) 

CAS59 
=CSASZS 
93.2% UOZPZ B/U-235=337 
27GROUPNDP4 MJLTIREGION 
SOLNUOZFZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COUP 
SLAB ZND 
1 7.62 NOEXTXRHOD 2 7.94 NOEXTERMOD END ZONE 
93.2% UOZPZ 6 IN AL SLAB 2X1X1 ARRAY 2 IN SEP 
READ PARAM NPG=COO PDN=YES NUB=YBS END PARAM 
READ GEOX 
UNIT 1 
CUBOID 1 1 237.417 2360.325 25.43 0 
REFLECTOR 2 1 41.318 0 .318 1 
CUBOID 0 1 2310.279 2365. 150. -1. 
UNIT 2 
CUBOUD 2 1 2P.318 2360.325 25.93 0 
CUBOID 1 1 237.938 2360.325 25.43 0 
REFLECTOR 2 1 411.318 0 .318 1 
CUBOID 0 1 2310.795 2P65. 150. -1. 
END GEOl’l 
READ ARRAY NUX=P NUY=l NUZ=l TILL 1 2 END FILL END ARRAY 
END DATA 

CAS55 
=CSASZS 
93.2% UO212 H/U-235=337 
27GROUPNDP4 MULTIRBGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
ii238 6.8 END 
AL 2 1 END 
LND COW 
SLAB BND 
1 7.62 NOEXTERUOD 2 7.99 NOXXTERMOD END ZONE 
93.2% UOZPZ 6 IN AL SLAB 2X1X1 ARRAY 20 IN SEP 
RBADPARAH NPG=LOO FDN=YLS NUB=YES END PARAM 
REM GEOM 
UNIT 1 
CUBOID 1 1 2P7.417 2360.325 50.27 0 
RZFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2333.139 2P65. 150. -1. 
UNIT 2 
CUBOUD 2 1 23.318 2360.325 50.27 0 
CUBOID 1 1 2P7.938 2P60.325 50.27 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2333.655 2P65. 150. -1. 
END GEOM 
READ ARRAY NUX=Z NUY=l NUZ=l PILL 1 2 END FILL UND ARRAY 
END DATA 
END 

CAS56 
=CSAS25 
93.2% UOZPZ H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZQ2 1 81.845 0 1 293 92235 93.2 
92238 6.8 BND 
AL 2 1 END 
END COHP 
SLAB END 
1 7.62 NOEXTERUOD 2 7.94 NOEXTERHOD END ZONE 
93.2% UOZFZ 6 IN AL SLAB 2X1X1 ARRAY 30 IN SBP 
READ PARAH NPG=BOO PDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P7.417 2360.325 59.72 0 
REFLECTOR 2 1 OR.318 0 .318 1 
CUBOID 0 1 2P95.834 2P65. 150. -1. 
UNIT 2 
CUBOUD 2 1 23.318 2360.325 59.72 0 
CIJBOID 1 1 237.938 2360.325 59.72 0 
REFLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 2346.355 2P65. 150. -1. 
END GEOH 
READ ARRAY NUX=Z NUY=l NUZ=l FILL 1 2 END FILL END ARRAY 
END DATA 
END 

CAS57 
=CSASZS 
93.2% UOZFZ H/U-235=337 
27GROUPNDP4 XULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COlP 
SLAB END 
1 7.62 NOEXTERl4OD 2 7.94 NOEXTERUOll END ZONE 
93.2% UOZPZ 6 IN AL SLAB 2X1X1 ARRAY 48 IN SEP 
READ PARAI4 NPG=BOO FDN=YES NUB=YES END PARAH 
READ GEOM 
UNIT 1 
CUBOID 1 1 q7.417 2360.325 73.23 0 
REPLZCTOR 2 1 Wt.318 0 .318 1 
CUBOID 0 1 2P68.694 2P65. 150. -1. 
UNIT 2 
CUBOUD 2 1 23.318 2360.325 73.23 0 
CUBOID 1 1 2P7.938 2360.325 73.23 0 
REFLECTOR 2 1 48.318 0 -318 1 
CUBOID 0 1 2P69.215 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=2 NUY=l NUZ=l FILL 1 2 END FILL END ARRAY 
END DATA 
END 



Table A.5 (continued) 

CA.558 
=CSAS25 
93.2% UO212 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZFZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 7.62 NOEXTERM0D 2 7.94 NOEXTERMOD END ZONE 
93.2% UOZPZ 6 IN AL SLAB 2X1X1 ARRAY 6 IN SKP 
READ PARAH NPG=COO PDN=YIS NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 
REFLECTOR 2 1 
CUBOID 0 1 
UNIT 2 
CUBOUD 2 1 
CUBOID 1 1 
REFLECTOR 2 1 
CUBOID 0 1 
END GEOl4 

2P7.417 2P60.325 32.79 0 
4R.318 0 .318 1 
2315.354 2365. 150. -1. 

2P.318 2360.325 32.79 0 
287.938 2860.325 32.79 0 
48.318 0 .318 1 
2315.875 2P65. 150. -1. 

READ ARRAY NUX=Z NlJY=l NUZ=l FILL 1 2 END FILL END ARRAY 
END DATA 
END 

CAS59 
=CSASZS 
93.2% UOZPZ H/U-235=337 
27GROUPNDF4 XULTIREGZON 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
SND COHP 
SLAB END 
1 7.62 NOEXTERnOD 2 7.94 NOEXTERUOD END ZONE 
93.2% UOZPZ 6 IN AL SLAB 2X1X1 ARRAY 66 IN SEP 
READ PARAM NPG=BOO PDN=YES NUB=YES ZND PAFiAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 237.417 2P60.325 82.12 0 
REFLZCTOR 2 1 4~.318 0 .318 1 
CUBOID 0 1 2191.554 2P65. 150. -1. 
UNIT 2 
CUBOUD 2 1 2P.318 2360.325 82.12 0 
CUBOID 1 1 2P7.938 2360.325 82.12 0 
REFLECTOR 2 1 4~.318 0 .318 1 
CUBOID 0 1 2P92.075 2365. 150. -1. 
END GEOl9 
READ ARRAY NUX=Z NUY=l NUZ=l FILL 1 2 END PILL END ARRAY 
END DATA 
END 

CAS60 
=CSASZS 
UOZ(N0312 279 G U/L 
27GROUPNDP4 HULTIREGION 
SOLNUOZ(NO312 1 279 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBHWOOD -640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTBEL 4 END 
REG-CONCRETE 5 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N0312 279 G U/L 3X3X3 ARRAY UNREPL. WALLS, TANK, C FLOOR 
READ PARAM NPG=BOO PDN=YES NUB=YES PLT=NO END PARAM 
READ GEOM 
UNIT 1 
CYLINDRR 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4313.36 21.61 -3.84 
UNIT 2 
ARRAY 1 ZR-40.08 0. 
CUBOID 0 1 4P200. 250. -50. 
UNIT 3 
CYLINDZR 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. -50. 
CUBOID 0 1 218.1 -181.9 215. -185. 250. -50. 
ARRAY 2 3R0. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0. 1 
REFLECTOR 2 1 SRO .32 1 
REFLECTOR 3 1 SRO 1.27 1 
REFLECTOR 4 1 5RO .64 1 
REFLECTOR 0 1 SRO 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4RO 10 
END GEOM 
READ START XSH=lCO XSP=240 YSI4=160 YSP=240 ZSM=SO ZSP=127 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=i NUX=3 NUY=3 NUZ=3 FILL PI END FILL 
ARA=Z NUX=Z NUY=l NUZ=l FILL 2 3 END FILL END ARRAY 
READ PLOT PLT=NO 
XUL=113.2 YUL=286.8 ZUL=CO. XLR=286.8 YLR=113.2 ZLR=60. 
UAX=l VDN=-I NAX=lZS END 
XUL=437.1 YUL=329.8 ZUL=CO. XLR=726.7 YLR=40.2 ZLR=CO. END 
END PLOT 
ZND DATA 
END 

? 
L t4 



Table A.5 (continued) 

CASCl 
=CSAS25 
UOZ(N03)Z 279 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N0312 1 279 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBHWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N03)Z 279 G U/L 2X2X2 ARRAY UNREFL. WALLS, TANK, C FLOOR 
READ PARAU PLT=NO NPG=COO FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDBR 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4310.875 19.125 -1.355 
UNIT 2 
ARRAY 1 28-21.75 0. 
CUBOID 0 1 4P200. 250. -50. 
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. -50. 
cyUE&lJ ; ;,;l”.l -181.9 215. -185. 250. -50. 

REFLECTOR 0 i 57.4 57. 260. 559.2 400. 0. 1 
REFLECTOR 2 1 5R0 .32 1 
REFLECTOR 3 1 SRO 1.27 1 
REFLECTOR 4 1 5RO .64 1 
REFLECTOR 0 1 5R0 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4RO 10 
END GEOM 
READ START Xi%=178 XSP=222 YStl=178 YSP=222 ZSM=50 ZSP=91 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=l NUX=Z NUY=2 NUZ=2 FILL Fl END FILL 
ARA=Z NUX=Z NLlY=l NUZ=l FILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=60. XLR=286.8 YLR=113.2 ZLR=BO. 
UAX=l VDN=-1 NAX=lZS END 
XUL=437.1 YUL=329.8 ZUL=CO. XLR=726.7 YLR=UO.Z ZLR=CO. 8ND 
END PLOT 
END DATA 
END 

CAS62 
=CSAS25 
UOZ(N0312 415 G U/L 
27GROUPNDFU MJLTIREGION 
SOLNIJOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBHWOOD -640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERHOD 2 10.16 NOEXTERHOD END ZONE 
UOZ(N03)2 415 G U/L 5X5X5 ARRAY UNREFL. WALLS, TANX. C FLOOR 
READ PARAM PLT=NO NPG=COO PDN=YES NUB=YES END PARAE! 
READ GEOl4 
UNIT 1 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4317.36 25.61 -7.84 
UNIT 2 
ARRAY 1 ZR-86.8 0. 
CUBOID 0 1 UPZOO. 250. -50. 
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. -50. 
CUBOID 0 1 218.1 -181.9 215. -185. 250. -50. 
ARRAY 2 3RO. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0. 1 
REFLECTOR 2 1 5RO .32 1 
REFLECTOR 3 1 5RO 1.27 1 
REFLECTOR 4 1 5R0 .64 1 
REFLECTOR 0 1 5R0 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 URO 10 
END GEOM 
READ START XSl4=113 XSP=287 YSM=113 YSP=287 ZSM=50 ZSP=151 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=l NUX=S NUY=S NUZ=5 FILL Pl END FILL 
ARA=Z NUX=2 NUY=l NUZ=l FILL 2 3 END FILL END ARRAY 
RKAD PLOT 
XUL=113.2 YUL=286.8 ZUL=60. XLR=286.8 YLR=113.2 ZLR=CO. 
UAX=l VDN=-1 NAX=125 END 
XUL=437.1 YUL=329.8 ZUL=CO. XLR=726.7 YLR=UO.Z ZLR=60. END 
END PLOT 
END DATA 
END 
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Table A.5 (continued) 

CAS63 
=CSAS25 
UOZ(NO312 415 G U/L 
27GROUPNDFU HULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBHWOOD . 640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONEBXTERMOD 2 10.16 NOEXTERnOD END ZONE 
UOZ(N03)Z 415 G U/L 3X3X3 ARRAY UNREPL. WALLS, TANX, 6 FLOOR 
READ PARAM PLT=NO NPG=600 FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4113.40 21.65 -3.88 
UNIT 2 
ARRAY 1 28-40.2 0. 
CUBOID 0 1 4P200. 250. -50. 
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. -50. 
CUBOID 0 1 218.1 -181.9 215. -185. 250. -50. 
ARRAY 2 3R0. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0. 1 
REFLECTOR 2 1 5R0 .32 1 
REFLECTOR 3 1 5R0 1.27 1 
REFLECTOR 4 1 SRO .64 1 
REFLECTOR 0 1 SRO 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4R0 10 
END GEOH 
READ START X6X=160 XSP=240 YS~=160 YSP=240 ZSI=SO ZSP=127 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=l NUX=3 NUY=3 NUZ=3 FILL Fl END FILL 
ARA=Z NUX=Z NUY=l NUZ=l FILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=60. XLR=286.8 YLR=113.2 ZLR=60. 
UAX=l VDN=-1 NAX=lZS END 
XUL=437.1 YuL=329.8 ZUL=60. XLR=726.7 YLR=UO.Z ZLR=60. END 
END PLOT 
END DATA 
END 

CAS64 
=CSAS25 
UOZ(N03)Z 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBMWOOD 640525 3 0 0 
CARBONSTEEi 4 END 

0 6012 44.435 1001 6.2639 8016 49.301 3 END 

REG-CONCRETE 5 END 
END COllP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N03)Z 415 G U/L 4X4X4 ARRAY UNREFL. WALLS, FLOOR, 5 TANK 
READ PARAH PLT=NO NPG=EOO FDN=YES NUB=YES END PARAH 
READ GEOM 
UNIT 1 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4315.495 23.745 -5.975 
UNIT 2 
ARRAY 1 ZR-61.98 0. 
CUBOID 0 1 UPZOO. 250. -50. 
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. -50. 
CUBOID 0 1 218.1 -181.9 215. -185. 250. -50. 
ARRAY 2 3R0. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0. 1 
REFLECTOR 2 1 SRO .32 1 
REFLECTOR 3 1 5R0 1.27 1 
REFLECTOR 4 1 5RO .64 1 
REFLECTOR 0 1 5RO 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 URO 10 
END GEOH 
READ START XSM=138 XSP=262 YSM=138 YSP=262 ZSM=50 ZSP=169 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=l NUX=4 NUY=U NUZ=U FILL Fl END FILL 
ARA=Z NUX=2 NUY=l NUZ=l FILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=60. XLR=286.8 YLR=113.2 ZLR=CO. 
UAX=l VDN=-1 NAX=lZS END 
XUL=437.1 YUL=329.8 ZUL=60. XLR=726.7 YLR=40.2 ZLRz60. END 
END PLOT 
END DATA 
END 



Table A.5 (continued) 

CAS65 
=CSAS25 
UOZ(NO3)Z 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 
PLEXIGLASS 2 1 END 

293 92235 92.6 92238 7.4 END 

ARBMWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N0312 415 G U/L 2X2X2 ARRAY UNREFL. WALLS, FLOOR, S TANFi 

PLT=NO NPG=COO FDN=YES NUB=YES END PARAH READ PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 
CYLINDER 0 1 
CYLINDER 2 1 
CUBOID 0 1 
UNIT 2 

9.52 17.5609 0. 
9.52 17.77 0. 
10.16 18.41 -.64 
UP10.875 19.125 -1.355 

ARRAY 1 ZR-21.75 0. 
CUBOID 0 1 UPZOO. 250. -50. 
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. -50. 
CUBOID 0 1 218.1 -181.9 215. -185. 250. -50. 
ARRAY 2 3R0. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0. 1 
REFLECTOR 2 1 SRO .32 1 
REFLECTOR 3 1 SRO 1.27 1 
REFLECTOR 4 1 SRO .64 1 
REFLECTOR 0 1 5RO 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4R0 10 
END GEOM 
REM START XSM=178 XSP=222 YSM=178 YSP=222 ZSM=SO ZSP=91 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=l NUX=2 NUY=2 NUZ=Z FILL Fl END FILL 
ARA=Z NUX=Z NUY=l NUZ=l FILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=69. XLR=286.8 YLR=113.2 ZLR=CO. 
UAX=l VDN=-1 NAX=125 END 
XUL=437.1 YUL=329.8 ZUL=60. XLR=726.7 YLR=UO.Z ZLR=LO. END 
END PLOT 
END DATA 
END 

CAS66 
=CSAS25 
UOZ(N0312 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N0312 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 
END COMP 

3 1 END 

CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N0312 415 G U/L 3X3X3 ARRAY 15.24 CM PAR. BOT., 1.27 CM PLEX. 
READ PARAM NPG=BOO FDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 UP14.95 23.20 -5.43 
CORE 0 1 3RO. 
REFLECTOR 2 2 511.27 0 1 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5R0 3.24 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS67 
=CSAS25 
UOZ(N03)Z 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZIN03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N0312 415 G U/L 3X3X3 ARRAY 15.24 CM PAR. BOT., 2.54 CM PLEX. 
READ PARAM NPG=BOO FDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDBR 2 1 10.16 18.41 -.64 
CUBOID 0 1 UP16.13 24.38 -6.61 
CORE 0 1 3R0. 
REFLECTOR 2 2 SR2.54 0 1 
REFLECTOR 3 2 SRO 3 4 
REFLECTOR 3 6 5RO 3.24 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 



Table A.5 (continued) 

CAS68 
=CSAS25 
UOZ(N03)Z 415 G U/L 
27GROUPNDPY I'ZULTIRXGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 BND 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END conp 
CYLINDRICAL END 
1 9.52 ONEBXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N03)2 415 G U/L 3X3X3 ARRAY 15.24 CM PAR. BOT.. 1.27 CM PAR. 
READ PARAM NPG=600 FDN=YBS NUB=YES END PARAH 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P15.10 23.35 -5.58 
CORE 0 1 3R0. 
REFLECTOR 3 2 SRl.27 0 1 
REFLECTOR 3 2 SRO 3 4 
RBFLECTOR 3 6 5RO 3.24 1 
END GKOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS69 
=CSAS25 
UOZ(N03)Z 415 G U/L 
27GROUPNDFU MULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
BND COMP 
CYLINDRICAL END 
1 9.52 ONBEX'fERMOD 2 10.16 NOEXTERMOLl END ZONE 
UOZ(N03)2 415 G U/L 3X3X3 ARRAY 15.24 CM PAR 5 PC, FLEX 
READ PARAM NPG=COO FDN=YBS NUB=YES END PARAM 
RBAD GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 l 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4318.615 26.865 -9.095 
CORB 0 1 3R0. 
RKFLECTOR 3 2 0 5R3 4 
RBPLECTOR 3 6 0 SR3.24 1 
REFLECTOR 2 2 3 5RO 4 
REFLECTOR 2 6 3.24 SRO 1 
END GBOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS70 
=CSAS25 
UOZ(N03)Z 415 G U/L 
27GROUPNDP4 1IULTIRBGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONBEXTBRMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N03)Z 415 G U/L 3X3X3 ARRAY 15.24 CM PAR. BOT.. 3.81 CM PAR. 
READ PARAM NPG=600 FDN=YBS NUB=YBS END PARAM 
READ GEOH 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 l 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P17.295 25.545 -7.775 
CORE 0 1 3R0. 
REFLECTOR 3 2 5113.81 0 1 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 SRO 3.24 1 
END GBOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS71 
=cSAS25 
UOZ(N03)2 415 G U/L 
27GROUPNDFU MULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONBBXTBRMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N03)Z 415 G U/L 3X3X3 ARRAY 15.24 CM PAR. BOT., 7.62 CM PAR. 
READ PARAM NPG=COO FDN=YBS NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 UP18.085 26.335 -8.565 
CORB 0 1 3R0. 
REFLECTOR 3 2 5R3 0 2 
REFLECTOR 3 4 5R1.62 0 1 
REFLECTOR 3 2 SRO 3 4 
REFLECTOR 3 6 SRO 3.24 1 
END GBOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 



Table A.5 (continued) 

CAS72 
=CSAS25 
U02tN0312 415 G U/L 
27GROUPNDP4 PlULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END cow 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD SND ZONE 
UOZ(N03)2 415 G U/L 3X3X3 ARRAY 1.27 CU PLEXIGLASS REPL. 
READ PARAH NPG=COO ?DN=YES NUB=YES END PARAU 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4314.54 22.79 -5.02 
CORE 0 1 3R0. 
REFLECTOR 2 2 6R1.27 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS73 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDP4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 KND 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERHOD 2 10.16 NOEXTERHOD END ZONE 
U02(N03)2 415 G U/L 3X3X3 ARRAY 1.27 Cl! PARAPPIN REPL. 
READ PARAM NPG=BOO PDN=YES NUB=YES BND PARAM 
READ GEOH 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4314.67 22.92 -5.15 
CORE 0 1 3R0. 
REPLECTOR 3 2 6R1.27 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NW=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS74 
=CSAS25 
UOZ(N03)2 415 G U/L 
27GROUPNDP4 MULTIREGION 
SOLNU02lN0312 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N03)2 415 G U/L 3X3X3 ARRAY 15.24 CM PARAFFIN REPL. 
READ PARAl NPG=COO PDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4318.425 26.675 -8.905 
CORE 0 1 3R0. 
REFLECTOR 3 2 6R3 4 
REFLECTOR 3 6 6R3.24 1 
END GKOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS75 
=CSAS25 
UOZ(N03)2 415 G U/L 
27GROUPNDP4 UULTIREGION 
SOLNUOZ(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLKXIGLASS 2 1 END 
PARAFFIN 3 1 KND 
END COHP 
CYLINDRICAL END 
1 9.52 ONEEXTERIOD 2 10.16 NOEXTERMOD END EONE 
UOZ(N03)2 415 G UIL 3X3X3 ARRAY 3.81 CM PARAPPIN REPL. 
READ PARM NPG=COO PDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P17:OOi~25.255--7.485 
CORE 0 1 3R0. 
REFLECTOR 3 2 6R3.81 1 
END GEOH 
RBAD BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUE=3 END ARRAY 
END DATA 
END 



Table A.5 (continued) 

CAS76 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDP4 MULTIREGION 
SOLNUOZ(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONKEXTKRMOD 2 10.16 NOEXTERl4OD END ZONK 
U02(NO3)2 415 G U/L 2X2X2 ARRAY 15.24 CM PAR. BOT., 1.27 CM PLBX. 
READ PARAM NPG=600 PDN=YKS NUB=YES END PARAM 
READ GKOH 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P11.965 20.215 -2.445 
CORE 0 1 3R0. 
REPLKCTOR 2 2 5R1.27 0 1 
RKPLECTOR 3 2 5RO 3 4 
REFLECTOR 3 6 5R0 3.24 1 
KND GEOM 
READ BIAS ID=400 2 6 KND BIAS 
READ ARRAY NUX=2 NUY=I NUZ=2 END ARRAY 
END DATA 
END 

CAS77 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDPY MULTIREGION 
SOLNU02tN0312 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONEKXTERMOD 2 10.16 NOKXTKRMOD END ZONK 
U02fN0312 415 G U/L 2X2X2 ARRAY 15.24 Cl¶ PAR. BOT., 11.43 CK PLEX. 
READ PARAM NPG-600 PDN=YKS NUB=YKS END PARAn 
READ GXOH 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4314.925 23.175 -5.405 
CORE 0 1 3R0. 
REFLECTOR 2 2 5R3.0 0 3 
REFLECTOR 2 5 5R2.43 0 1 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5R0 3.24 1 
END GKOI 
READ BIAS ID=400 2 6 END BIAS 
RKAD ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS78 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLKXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOEXTKRMOD END ZONK 
U02tN0312 415 G U/L 2X2X2 ARRAY 15.24 Cl4 PAR. BOT., 15.24 CM PLKX. 
READ PARAH NPG=COO PDN=YKS NUB=YKS END PARAH 
READ GKOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4314.96 23.21 -5.44 
CORK 0 1 3R0. 
REFLECTOR 2 2 5R3.0 0 4 
REFLECTOR 2 6 5R3.24 0 1 
REFLECTOR 3 2 5R0 3 4 
REPLKCTOR 3 6 5R0 3.24 1 
END GKOH 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=I NUZ=2 END ARRAY 
END DATA 
XND 

CAS79 
=CSAS25 
U02tN0312 415 G U/L 
27GROUPNDF4 WJLTIRKGION 
SOLNUOZ(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONEBXTERMOD 2 10.16 NOKXTKRHOD END ZONE 
U02tN0312 415 G U/L 2X2X2 ARRAY 15.24 CM PAR. BOT.. 2.54 CU PLLX. 
READ PARAM NPG=6dO FDN=YES NUB=YES END PARAH 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 3.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4312.865 21.115 -3.345 
CORE 0 1 3RO. 
REFLECTOR 2 2 5R2.54 0 1 
REFLECTOR 3 2 5RO 3 4 
REFLECTOR 3 6 5RO 3.24 1 
END GXOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

? 
13 co 



Table A.5 (continued) 

CASBO 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIRKGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 KND 
PLEXIGLASS 2 1 END 
PARAPFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONKKXTKRHOD 2 10.16 NOEXTERHOD END ZONE 
UOZ(N03)2 415 G U/L 2X2X2 ARRAY 15.24 CU PAR. BOT., 4.45 US PLEX. 
READ PARAM NPG=600 PDN=YKS NUB=YES END PARAM 
READ GKOH 
CYLINDER 
CYLINDER 
CYLINDER 
CUBOID 
CORK 0 1 
REFLECTOR 
REFLECTOR 
REFLECTOR 
RKPLKCTOR 
END GKOM 
RKAD BIAS 

1 1 3.52 17.5609 0. 
0 1 9.52 17.77 0. 
2 1 10.16 18.41 -.64 
0 1 4313.855 22.105 -4.335 
3R0. 

2 2 5R3.0 0 1 
2 3 5R1.45 0 1 
3 2 5RO 3 4 
3 6 5R0 3.24 1 

ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS81 
=CBAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 XULTIRKGION 
SOLRU02(N0312 1 415 0 1 293 92235 92.6 92238 7.4 KND 
PLEXIGLASS 2 1 END 
PARAPPIN 3 1 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONKEXTKRMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N0312 415 G U/L 2X2X2 ARRAY 15.24 CM PAR. BOT., 6.35 CM PLKX. 
READ PARAH NPG=COO PDN=YES NUB=YKS END PARAH 
READ GKOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4314.48 22.73 -4.96 
CORK 0 1 3R0. 
REFLECTOR 2 2 5R3.0 0 1 
RKPLKCTOR 2 3 583.35 0 1 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5RO 3.24 1 
END GKOH 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS82 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 WJLTIRKGION 
SOLNU02(NO3)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONKEXTKRUOD 2 10.16 NOKXTKRUOD END ZONE 
U02(N03)2 415 
READ PARAM 
READ GKOM 
CYLINDER 1 1 
CYLINDER 0 1 
CYLINDER 2 1 
CUBOID 0 1 

G U/L 2X2X2 ARRAY 15.24 CM PAR. BOT., 1.27 CM PAR. 
NPG=COO FDN=YKS NUB=YKS KND PARNS 

9.52 17.5609 0. 
9.52 17.77 0. 
10.16 18.41 -.64 
4312.09 20.34 -2.57 

CORK 0 1 3R0. 
REPLKCTOR 3 2 5R1.27 0 1 
REPLECTOR 3 2 5RO 3 4 
REFLECTOR 3 6 5R0 3.24 1 
END GKOU 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS83 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N0312 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONKKXTERHOD 2 10.16 NOKXTERMOD END ZONK 
UOZ(N0312 415 G U/L 2X2X2 ARRAY 15.24 CU PAR. BOT., 3.81 CM PAR. 
READ PARAM NPG=BOO PDN=YKS NUB=YBS END PARAH 
READ GKOU 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4313.79 22.04 -4.27 
CORE 0 1 3R0. 
RKPLKCTOR 3 2 5R3.81 0 1 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5R0 3.24 1 
END GKOH 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=I NUY=2 NUZ=2 END ARRAY 
END DATA 
END 



Table A.5 (continued) 

CAS84 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDP4 MULTIREGION 
SOLNU02tN0312 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONKKXTERMOD 2 10.16 NOKXTKRUOD END ZONK 
U02(N03)2 415 G U/L 2X2X2 ARRAY 15.24 Cn PAR. BOT., 7.62 CM PAR. 
READ PARAM NPG=BOO PDN=YKS NUB=YKS END PARAM 
READ GEOM 
CYLINDER 
CYLINDER 
CYLINDER 
CUBOID 
CORE 0 1 
REFLECTOR 
REFLECTOR 
REFLECTOR 
REPLKCTOR 
END GEOI 

1 1 9.52 17.5609 0. 
0 1 9.52 17.77 0. 
2 1 10.16 18.41 -.64 
0 1 4314.515 22.765 -4.995 
3R0. 

3 2 5R3 0 2 
3 4 581.62 0 1 
3 2 5RO 3 4 
3 6 5R0 3.24 1 

READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
XND 

CAS85 
=cSAS25 
UOZ(N0312 415 G U/L 
27GROUPNDP4 WJLTIRKGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 
PLEXIGLASS 2 1 END 
PARAPPIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONKKXTERHOD 2 10.16 NOKXTKRMOD 
U02(N03)2 415 G U/L 2X2X2 ARRAY 1.27 Cl4 

92238 7.4 END 

END ZONK 
PLEXIGLASS RKFL. 

READ PARAU NPG=COO FDN=YES NUB=YKS END PARAH 
READ GEO@I 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4311.66 19.91 -2.14 
CORE 0 1 3R0. 
REFLECTOR 2 2 6111.27 1 
gND GEOX 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=I NUY=Z NUZ=2 END ARRAY 
END DATA 
END 

CAS86 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDP4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END CO@lP 
CYLINDRICAL END 
1 9.52 ONKEXTKRnOD 2 10.16 NOKXTKRMOD END ZONK 
U02(N03)2 415 G U/L 2X2X2 ARRAY 1.27 CE PARAFFIN REFL. 
READ PARAM NPG=600 FDN=YES NUB=YKS END PARAH 
READ GEOX 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P11.80 20.05 -2.28 
CORK 0 1 3R0. 
REFLECTOR 3 2 6R1.27 1 
END GKOEI 

READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 

CAS87 
=CSAS25 
U02lN0312 415 G U/L 
27GROUPNDP4 MULTIREGION 
U-235 1 0 9.846-4 
U-238 1 0 7.769-5 
H 1 0 5.809-2 
N 1 0 2.131-3 
0 1 0 3.756-2 
PLEXIGLASS 2 1 
PARAPFIN 3 1 
END COFiP 

END 
END 
END 
END 
END 
END 
END 

CYLINDRICAL END 
1 9.52 ONKKXTKRHOD 2 10.16 NOKXTKRnOD END ZONK 
U02(N03)2 415 G U/L 2X2X2 ARRAY 15.24 CM PARAFFIN REFL. 
READ PARAM NPG=60Q FDN=YKS NUB=YKS END PARAM 
READ GKOH 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P14.655 22.905 -5.135 
CORE 0 1 3R0. 
REFLECTOR 3 2 6R3 4 
REFLECTOR 3 6 683.24 1 
END GXOH 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=? NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

h 
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Table A.5 (continued) 

CAS88 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 tlULTIRKGION 
SOLNUOZ(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONKEXTKRnOD 2 10.16 NOKXTKRMOD END ZONK 
U02(N03)2 415 G U/L 2X2X2 ARRAY 3.81 CM PARAFFIN RKPL. 
READ PARAM NPG=600 FDN=YKS NUB=YKS END PARAM 
READ GKOH 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4313.615 21.865 -4.095 
CORK 0 1 3R0. 
REFLECTOR 3 2 6R3.81 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS89 
=CSAS25 
U02(N0312 415 G U/L 
27GROUPNDF4 UULTIREGION 
SOLNU02lN03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONEKXTERMOD 2 10.16 NOEXTKRI'lOD END ZONE 
UOZ(N03)2 415 G U/L 2X2X2 ARRAY 7.62 CM PARAPFIN RKPL. 
READ PARAM NPG=LOO PDN=YES NUB=YES END PARAU 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P14.40 22.65 -4.88 
CORK 0 1 3R0. 
REPLKCTOR 3 2 6R3 2 
REFLECTOR 3 4 6R1.62 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=I NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CASSO 
=CSAS25 
UOZ(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBMWOOD -640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
SOLNU02(N03)2 6 279 0 1 293 92235 92.6 92238 7.4 END 
END COMP 

CYLINDRICAL END 
1 9.52 ONKKXTKRnOD 2 10.16 NOKXTKRMOD END ZONK 
U02(N03)2 415 G U/L 3X3X3 ARRAY UNREFL. 279 G U/L 5 CENT. UNITS WALLS, FLOOR, Z 
READ PARAM PLT=NO NPG=COO PDN=YKS NUB=YKS END PARAH 
READ GKOM 
UNIT 1 
CYLINDER 1 1 
CYLINDER 0 1 
CYLINDER 2 1 
CUBOID 01 
UNIT 4 
CYLINDER 6 1 
CYLINDER 0 1 
CYLINDER 2 1 
CUBOID 0 1 
UNIT 2 
ARRAY 1 21-40.095 0. 
CUBOID 0 1 4P200. 250. -50. 

9.52 17.5609 0. 
9.52 17.77 0. 
10.16 18.41 -.64 
4313.365 21.615 -3.845 

9.52 17.5609 0. 
9.52 17.77 0. 
10.16 18.41 -.64 
4113.365 21.615 -3.845 

UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. -50. 
CUBOID 0 1 218.1 -181.9 215. -185. 250. -50. 
ARRAY 2 3R0. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0. 1 
REFLECTOR 2 1 5RO .32 1 
REFLECTOR 3 1 5R0 1.27 1 
REPLKCTOR 4 1 5R0 .64 1 
REFLECTOR 0 1 5R0 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4R0 10 
END GKOH 
READ START XSM=138 XSP=262 YSM=138 YBP=262 ZSM=SO ZSP=169 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=l NUX=3 NUY=3 NUZ=3 FILL 10Rl 4 1 3R4 1 4 lOR1 END PILL 
ARA=2 NUX=2 NUY=l NUZ=l FILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=60. XLR=286.8 YLR=113.2 ZLR=BO. 
UAX=l VDN=-1 NAX=125 END 
XUL=437.1 YUL=329.8 ZUL=CO. XLR=726.7 YLR=40.2 ZLR=CO. END 
END PLOT 
END DATA 
END 



Table A.5 (continued) 

CASSl 
=CSAS25 
U02fN0312 63.3 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N0312 1 63.3 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBMWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
RKG-CONCRETE 5 END 
END COMP 
CYLINDRICAL END 

1 9.52 ONKEXTKRlfOD 2 10.16 NOEXTKRHOD END ZONE 
U02(N03)2 63.3 G U/L 3X3X3 ARRAY UNRKPL. WALLS, PLOOR. C TANX 
READ PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 
CYLINDER 0 1 
CYLINDER 2 1 
CUBOID 0 1 
UNIT 2 

NPG=COO FDN=YKS NUB=YES PLT=NO KiiD PARAiI 

9.52 17.5609 0. 
9.52 17.77 0. 
10.16 18.41 -.64 
4P11.365 19.615 -1.845 

ARRAY 1 2R-34.095 0. 
CUBOID 0 1 4P200. 250. -50. 
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. -50. 
CUBOID 0 1 218.1 -181.9 215. -185. 250. -50. 
ARRAY 2 3R0. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0. 1 
RKPLKCTOR 2 1 5R0 .32 1 
REPLECTOR 3 1 5RO 1.27 1 
REFLECTOR 4 1 5RO .64 1 
REFLECTOR 0 1 5R0 365 1 
REPLECTOR 5 2 6R3 10 
RXPLECTOR 5 12 0 3 4R0 10 
END GKOM 
READ START XSM=165 XSP=234 YSM=165 YSP=234 ZSM=SO ZSP=115 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=l NUX=3 NUY=3 NUZ=3 PILL I1 END PILL 
ARA=2 NUX=I NUY=l NUZ=l PILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=60. XLR=286.8 YLR=113.2 ZLR=60. 
UAX=l VDN=-1 NAX=125 END 
XUL=437.1 YUL=329.8 ZUL=CO. XLR=726.7 YLR=40.2 ZLR=BO. END 
END PLOT 
SND DATA 
KND 

? 
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Table A.6. Table 6 input data 
CASOl 
=CSAS25 
ETA EXPERIMENTS EXP I 1 
27GROUPNDF4 INFHOMMKDIUM 
U-233 1 0 0.0 END 
U-234 1 0 0.00538-4 END 
U-235 1 0 0.48006-4 END 
U-236 1 0 O-00138-4 END 
U-238 10 0.02807-4 END 
N 10 1.869-4 END 
H 1 0 0.066228 END 
0 1 0 0.033736 END 
B-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.0 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS a 1 
READ PARAM NPG=COO FDN=YKS+NUB=YES THE=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=l END START 
END DATA 
END 

CASOZ 
=CSAS25 
ETA EXPERIMKNTS EXP I 2 
27GROUPNDF4 INPHOMHKDIUM 
U-233 1 0 0.0 END 
U-234 1 0 0.00631-4 END 
U-235 1 0 O-56206-4 END 
U-236 1 0 O-00163-4 END 
U-238 1 0 O-03281-4 END 
N 1 0 2.129-4 END 
H 1 0 0.066148 END 
0 1 0 0.033800 END 
B-10 1 0 0.01029-4 END 
B-11 1 0 0.04166-4 END 
TH-232 1 0 0.0 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIHENTS I 2 
READ PARAM NPG=BOO FDN=YKS NUB=YES THE=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6P34.9148 
END GEOH READ START NST=l END START 
END DATA 
END 

CAS03 
=CSAS25 
ETA EXPKRIMENTS EXP I 3 
27GROUPNDF4 INFHOFlMEDIUM 
U-233 
U-234 
U-235 
U-236 
U-238 
N 
H 
0 
B-10 

10 0.0 END 
10 0.00716-4 END 
10 0.63944-4 END 
10 0.00184-4 END 
10 0.03734-4 END 
10 2.392-4 END 
10 0.066070 END 
10 0.033865 END 
10 0.02057-4 END 

B-11 1 0 0.08332-4 END 
TH-232 1 0 0.0 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS 4 3 
READ PARAM NPG=600 FDN=YES NUB=YES THE=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=l END START 
END DATA 
END 

CAS04 
=CSAS25 
ETA KXPERIMKNTS KXP # 4 
27GROUPNDP4 INFHOMMKDIUM 
U-233 1 0 0.0 END 
U-234 1 0 0.00762-4 END 
U-235 1 0 0.67959-4 END 
U-236 1 0 0.00197-4 END 
U-238 1 0 0.03967-4 END 
N 1 0 2.548-4 END 
H 10 0.066028 END 
0 1 0 0.034028 END 
B-10 1 0 0.02532-4 END 
B-11 1 0 0.10255-4 END 
TH-232 1 0 0.0 END 
AL 2 1 END 
SS316 1 END 
CARBONSTEEL : 1 END 
END COMP 
ETA EXPERIMENTS I 4 
READ PARAM NPG=COO PDN=YKS NUB=YKS THE=59 END PARAH 
READ GXOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=l END START 
END DATA 
END 

? 
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Table A.6 (continued) 

CASOS 
=CSAS25 
ETA EXPERIMENTS EXP I 5 
27GROUPNDF4 INFHOMMEDIUM 
U-233 1 0 0.43284-4 
U-234 1 0 0.00716-4 
U-235 1 0 0.00018-4 
U-236 1 0 0.0 
U-238 1 0 0.00281-4 
N 1 0 1 .178-4 
H 1 0 0.066360 
0 1 0 0.033608 
B-10 1 0 0.0 
B-11 1 0 0.0 
TH-232 1 0 0.000196-3 
AL 2 1 
SS316 3 1 
CARBONSTEKL 4 1 

END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 

END COMP 
ETA EXPERIMENTS D 5 
READ PARAM NPG=LOO FDN=YKS NUB=YKS THE=59 END PARAM 
READ GKOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=l END START 
END DATA 
END 

CASOB 
=CSAS25 
ETA EXPERIMENTS EXP I 6 
27GROUPNDF4 INFHOMMKDIUM 
U-233 1 0 O-45120-4 END 
U-234 1 0 0.00744-4 END 
U-235 1 0 0.00018-4 END 
U-236 1 0 0.0 END 
U-238 1 0 0.00291-4 END 
N 1 0 1.224-4 END 
H 1 0 0.066345 END 
0 1 0 0.033621 END 
B-10 1 0 O-00263-4 END 
B-11 1 0 O-01066-4 END 
TH-232 1 0 0.000205-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS 6 6 
READ PARAM NPG=COO FDN=YES NUB=YKS THE=59 KND PARAM 
READ GEOl 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=l END START 
END DATA 
KND 

CAS07 
=CSAS25 
ETA EXPERIMENTS KXP I 7 
27GROUPNDF4 3NFHOMMKDIUM 
U-233 1 0 0.46798-4 END 
U-234 1 0 0.00772-4 END 
U-235 1 0 0.00018-4 END 
U-236 1 0 0.0 END 
U-238 1 0 0.00301-4 END 
N 1 0 1.274-4 END 
H 1 0 0.066329 END 
0 1 0 0.033634 END 
B-10 1 0 0.00512-4 END 
B-l 1 1 0 0.02075-4 END 
TH-232 1 0 0.000213-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS I 7 
READ PARAM NPG=COO FDN=YKS NUB=YES THE=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GKOM READ START NST=l END START 
END DATA 
END 

CASOS 
=CSAS25 
ETA EXPERIMENTS KXP 6 8 
27GROUPNDP4 INFHOMMEDIUM 
U-233 1 0 O-48455-4 END 
U-234 1 0 0.00801-4 END 
U-235 1 0 0.00021-4 END 
U-236 1 0 0.0 END 
U-238 1 0 0.00311-4 END 
N 1 0 1.319-4 END 

H 1 0 0.066315 END 
0 1 0 0.033646 END 
B-10 1 0 0.00758-4 END 
B-11 1 0 0.03069-4 END 
TH-232 1 g 0.000221-3 END 
AL 2 1’ END 
SS316 3 1 END 
CARBONSTEKL 4 1 END 
END COMP 
KTA KXPERIMENTS (I 8 
READ PANAM NPG=COO PDN=YKS NUB=YES THE=59 END PARAM 
READ GE08 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=l END START 
END DATA 
END 



Table A.6 (continued) 

CASOS 
=CSAS25 

CASll 
=CSAS25 
ETA KXPERIMKNTS EXP I 11 
27GROUPNDP4 INFHOMNKDIUM 
U-233 1 0 O-33460-4 END 
U-234 1 0 0.00525-4 END 

ETA EXPERIMENTS EXP I 9 
27GROUPNDF4 INFHOMMKDIUM 
U-233 10 0.5066-4 END 
U-234 10 O-00827-4 END 
U-235 10 0.00021-4 END 
U-236 1 0 0.0 END 
U-238 1 0 0.00327-4 END 
N 10 1.363-4 END 
H 1 0 0.0663 END 
0 1 0 0.033659 END 
B-10 10 0.01005-4 END 
B-11 1 0 0.04070-4 END 
TH-232 1 0 0.000227-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPKRIMENTS # 9 
READ PARAN NPG=COO FDN=YES NUB=YES THE=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=l END START 
END DATA 

CASlO 
=CSAS25 
ETA EXPERIMENTS EXP I 10 
27GROUPNDF4 INPHOMMEDIUM 
U-233 1 0 0.0 
U-234 1 0 0.00409-4 
U-235 1 0 0.36185-4 
U-236 1 0 0.00220-4 
U-238 1 0 0.01985-4 
N 1 0 1.116-4 
H 1 0 0.066394 
0 1 0 0.033592 
B-10 1 0 0.0 
B-11 1 0 0.0 
TH-232 1 0 0.0 

END 
END 
END 
END 
KND 
END 
END 
END 
END 
END 
END 

AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMKNTS # 10 
READ PARAM NPG=BOO PDN=YES NUB=YES TME=SS END PARAM 
READ GEOM 
SPHERE 1 1 61.0108 SPHERE 2 1 61.7808 CUBOID 0 1 6361.7808 
END GKOM READ START NST=l END START 
END DATA 
END 

U-235 1 0 0.00010-4 END 
U-236 1 0 0.0 END 
U-238 1 0 O-00256-4 END 
N 1 0 0.753-4 END 
H 1 0 0.066467 END 
0 1 0 0.033525 END 
B-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.000148-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS I 11 
READ PARAM NPG=COO PDN=YKS NUB=YES THE=59 END PANAM 
READ GEOM 
SPHERE 1 1 61.0108 SPHERE 2 1 61.7808 CUBOID 0 1 6361.7808 
END GKOM READ START NST=l END START 
END DATA 
END 

CASl2 
=CSAS25 
ETA EXPERIMENTS EXP 6 12 
27GROUPNDF4 INFHOMMKDIUM 
U-233 1 0 0.00000-4 END 
U-234 1 0 0.00469-4 END 
U-235 1 0 0.41364-4 END 
U-236 1 0 0.00243-4 END 
U-238 1 0 0.02271-4 END 
N 1 0 1.27200-4 END 
H 1 0 0.066345 END 
0 1 0 0.033624 END 
B-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.000000-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COHP 
ETA EXPERIMENTS (I 12 
READ PAKAM NPG=COO FDN=YKS NUB=YES THE=59 END PARAM 
READ GKOM CYLINDER 1 1 77.3684 45.1358 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4377.4984 264.13 -0.13 
END GEOM 
READ START NST=l END START 
END DATA 
END 



Table A.6 (continued) 

CAS13 
=CSAS25 
ETA EXPERIMENTS KXP I 13 
27GROUPNDF4 INFHOMMEDIUM 
U-233 1 0 0.00000-4 END 
U-234 1 0 0.00451-4 END 
U-235 1 0 0.40595-4 END 
U-236 1 0 0.00222-4 END 
U-238 1 0 0.02339-4 END 
N 1 0 1.40900-4 END 
H 1 0 0.066343 END 
0 1 0 0.033655 END 
B-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.000000-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS I 13 
READ PARAM NPG=COO FDN=YES NUB=YKS THE=59 END PARAH 
READ GEOM CYLINDER 1 1 77.3684 47.4472 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4P77.4984 264.13 -0.13 
END GEOM 
READ START NST=l END START 
END DATA 
END 

CASl4 
=CSAS25 
ETA EXPERIHXNTS EXP I 14 
27GROUPNDF4 INFHOMMEDIUM 
U-233 1 0 0.00000-4 END 
U-234 1 0 0.00409-4 END 
U-235 1 0 0.36452-4 END 
U-236 1 0 0.00209-4 END 
U-238 1 0 0.02048-4 END 
N 1 0 1.18500-4 END 
H 1 0 0.066383 END 
0 1 0 0.033605 END 
B-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.000000-3 END 
AL 2 1 END 
SS316 3 1 END 
CARFJONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS # 14 
READ PARAN NPG=600 FDN=YES NUB=YES THE=59 END PARAM 
READ GEOM CYLINDER 1 1 77.3684 72.7456 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4P77.4984 264.13 -0.13 
END GEOM 
READ START NST=l END START 
END DATA 
END 

CASl5 
=CSAS25 
ETA EXPERIMENTS EXP 4 15 
27GROUPNDF4 INFHONMEDIUM 
U-233 1 0 0.00000-4 END 
U-234 1 0 O-00397-4 END 
U-235 1 0 0.34845-4 END 
U-236 1 0 0.00194-4 END 
U-238 1 0 O-01962-4 END 
N 1 0 1.20800-4 END 
H 1 0 0.066389 END 
0 1 0 0.033609 END 
B-10 1 0 0.0 END 
B-li 1 0 0.0 END 
TH-232 0.000000-3 END 
AL : Y END 
SS316 3 1 END 
CARBONSTKKL 4 1 END 
END COMP 
ETA EXPERIMENTS 0 15 
READ PARAN NPG=LOO PDN=YKS NUB=YKS THE=59 END PARAN 
READ GEOM CYLINDER 1 1 77.3684 105.2068 0.0 
CYLINDXR 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUB010 0 1 4177.4984 264.13 -0.13 
END GEOM 
READ START NST=l END START 
END DATA 
END 

CASlC 
=CSAS25 
ETA EXPERIMENTS EXP I 16 
27GROUPNDF4 INFHOMMKDIUM 
U-233 1 0 0.00000-4 END 
U-234 1 0 0.00384-4 END 
U-235 1 0 0.33519-4 END 
U-236 1 0 0.00186-4 END 
U-238 1 0 0.01924-4 END 
N 1 0 1.24400-4 END 
i i 0 0.066391 END 
0 1 0 0.033615 END 
n-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TN-232 1 0 0.000000-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS I 16 
READ PARAM NPG=COO FDN=YKS NUB=YES THE=59 END PARAN 
READ GEOM CYLINDER 1 1 77.3684 203.2762 0.0 
CYLINDER 0 1 77.3684 264.0 
CYLINDER 3 1 77.4984 264.13 x3 
CUBOID 0 1 4377.4984 264.13 -0.13 
END GEOM 
READ START NST=~ END START 
END DATA 
END 



Table A.6 (continued) 

CAS17 
=CSAS25 
ETA XXPXRIMKNTS EXP I 17 
27GROUPNDPU INFHOMNEDIUM 
U-233 1 0 0.36517-q END 
U-234 1 0 0.00556-q END 
U-235 1 0 0.00000-U END 
U-236 1 0 0.00000-4 END 
U-238 1 0 0.00410-U END 
N 1 0 0.82600-U END 
H 1 0 0.066439 END 
0 1 0 0.033539 END 
B-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.000037-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COHP 
ETA EXPERIMENTS * 17 
READ PARAM NPG=COO FDN=YES NUB=YES THE=59 END PARAM 
READ GKOM CYLINDKR 1 1 77.3684 49.5046 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4377.4984 264.13 -0.13 
END GEOM 
READ START NST=l END START 
END DATA 
END 

CAS18 
=CSAS25 
ETA KXPKRIMENTS EXP I 18 
27GROUPNDPU INFHOMMKDIUM 
U-233 1 0 0.34978-4 END 
U-234 1 0 O-00525-4 END 
U-235 1 0 0.00000-U END 
U-236 1 0 0.00000-U END 
U-238 1 0 0.00395-4 END 
N 1 0 0.84900-U END 
H 1 0 0.066444 END 
0 1 0 0.033542 END 
B-10 1 0 0.0 END 
B-l 1 1 0 0.0 END 
TH-232 1 0 0.000032-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA KXPERIMENTS I 18 
READ PARAM NPG=600 PDN=YES NUB=YES THE=59 END PARAM 
READ GEOM CYLINDER 1 1 77.3684 59.2074 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 9377.4984 264.13 -0.13 
END GEOH 
READ START NST=l END START 
END DATA 
END 

CASlS 
=CSAS25 
ETA EXPERINENTS EXP I 19 
27GROUPNDF4 
U-233 
U-234 
U-235 
U-236 
U-238 
N 
H 
0 
B-10 
B-11 
TH-232 
AL 
SS316 
CARBONSTKEL 
END COMP 

INFHOMMEDIUM 
1 0 0.33292-q END 
1 0 0.00507-4 END 
1 0 0.00000-4 END 
1 0 0.00000-4 END 
1 0 0.00375-4 END 
1 0 0.80200-U END 
1 0 0.066459 END 
1 0 0.033533 END 
1 0 0.0 END 
1 0 0.0 END 
1 0 0.000037-3 END 
2 1 END 
3 1 END 
4 1 END 

ETA EXPERIMENTS 0 19 
READ PARAM NPG=600 FDN=YES NUB=YES TM==59 END PARAM 
READ GEOM CYLINDER 1 1 77.3684 77.6732 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4377.4984 264.13 -0.13 
END GEOM 
READ START NST=l END START 
END DATA 

CASZO 
=CSAS25 
ETA EXPKRIMENTS EXP 4 20 
27GROUPNDF4 INFHOMMEDIUM 
U-233 1 0 0.31567-q END 
U-234 1 0 0.00481-4 END 
U-235 1 0 0.00000-4 END 
U-236 1 0 0.00000-4 END 
U-238 1 0 0.00354-4 END 
N 1 0 0.79500-4 END 
H 1 0 0.066470 END 
0 1 0 0.033531 END 
B-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.000258-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS I 20 
READ PARAM NPG=COO FDN=YES NUB=YES TIE=59 END PARAM 
READ GEOM CYLINDER 1 1 77.3684 138.9126 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4977.4984 264.13 -0.13 
END GEOM 
READ START NST=l END START 
END DATA 
END 



Table A.6 (continued) 

CAS2 1 
=CSAS25 
ETA EXPERIMENTS EXP I 21 
27GROUPNDF4 INFHOPIPIEDIUH 
U-233 1 0 0.00000-4 END 
U-234 1 0 0.00397-U END 
u-235 1 0 0.33940-u END 
U-236 1 0 0.00240-4 END 
U-238 1 0 0.01975-U END 
N 1 0 1.40700-4 END 
H 1 0 0.066367 END 
0 1 0 0.033645 END 
B-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.000000-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END COHP 
ETA BXPERIMENTS I 21 
READ PARAN NPG=600 FDN=YES NUB=YES TME=59 END PARAN 
READ GEOM CYLINDER 1 1 136.7790 90.8812 0.0 
CYLINDER 0 1 136.7790 274.0 0.0 
CYLINDER 4 1 138.6840 275.905 -iI 
CUBOID 0 1 4P138.6840 275.905 -1.905 
END GEOM 
READ START NST=l EN” START 
XND DATA 
END 

CAS22 
=CSAS25 
ETA EXPERIMENTS EXP I 22 
27GROUPNDF4 INFHONNEDIUM 
U-233 1 0 0.00000-4 END 
U-234 1 0 0.00381-4 END 
U-235 1 0 0.33124-q END 
U-236 1 0 0.00232-q END 
U-238 1 
N 1 
H 1 
0 1 
B-10 1 
B-11 1 
TH-232 1 
AL 2 
SS316 3 
CARBONSTEEL 4 
END CONP 
ETA EXPERIMENTS 

0 0.01942-U END 
0 1 .36700-q END 
0 0.066374 END 
0 0.033634 END 
0 0.0 END 
0 0.0 END 
0 0.000000-3 END 
1 END 
1 END 
1 XND 

0 22 
READ PARAN NPG=600 PDN=YES NUB=YES THE=59 END PARAN 
READ GEOM CYLINDER 1 1 136.7790 122.4280 0.0 
CYLINDER 0 1 136.7790 274.0 0.0 
CYLINDER 4 1 138.6840 275.905 -1.905 
CUBOID 0 1 43138.6840 275.905 -1.905 
END GEOM 
READ START NST=l END START 
END DATA 
END 

CAS23 
=CSAS25 
ETA XXPERINENTS XXP I 23 
27GROUPNDFU INFWONMKDIUM 
U-233 1 0 0.00000-4 END 
U-234 1 0 0.00368-q END 
U-235 1 0 0.32347-4 END 
U-236 1 0 0.00220-4 END 
U-238 1 0 0.01894-U END 
N 1 0 1.33800-Q END 
H 1 0 0.066385 END 
0 1 0 0.033631 END 
B-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.000000-3 END 
AL 2 1 END 
SS316 3 1 END 
CARBONSTEEL 4 1 END 
END CONP 
ETA EXPERIHENTS t 23 
READ PARAN NPG=COO FDN=YES NUB=YES TME=59 END PARAN 
READ GEOM CYLINDER 1 1 136.7790 241.1222 0.0 
CYLINDER 0 1 136.7790 274.0 0.0 
CYLINDER 4 1 138.6840 275.905 -1.905 
CUBOID 0 1 43138.6840 275.905 -1.905 
END GEOM 
READ START NST=l END START 
END DATA 
END 
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Appendix B 

PLOT OF AVERAGE &rr BY GENERATION SKIPPED 
FOR VALIDATION CASES 

Plots of average brf by generation skipped for the validation cases appear in the same order as 
listed in Tables 1-6 of Sect. 1 of this report. 

Fig. B.l. Plots for Table 1 . 
Fig. B.2. Plots for Table 2 
Fig. B.3. Plots for Table 3 . 
Fig. B.4. Plots for Table 4 . 
Fig. B.S. Plots for Table 5 . 
Fig. B.6. Plots for Table 6 . 
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Appendix C 

CALCULATED RESULTS AND EXPERIMENTAL PARAMETERS 

In order to analyze the data from the validation calculations, the experiments were parameterized. 
The results could then be categorized in a number of ways to test for trends and bias. Table Cl con- 
tains the parameters which were used for data analysis for each experiment. 

Key terms are as follows: 

RUN 
MEMB 
KEFF 
SDM 
GBAR 
ENRLEV 
ASSAY 
REFLCOND 

REFL 
SYSGEOM 
UNITGEOM 
FUELMIX 

FUEL 
FMATL 
REF 

Sequential number assigned to experiments. 
Case number which corresponds to Tables l-6. 
KEN0 calculated k. 
KEN0 calculated standard deviation. 
Average energy group of neutron causing fission. 
Enrichment level (high, intermediate, low). 
Fuel enrichment. 
Reflection condition (reflected, partially reflected, 
unreflected). 
Reflector material. 
Overall system geometry (array, single unit). 
Principal geometry of unit (cylinder, slab, sphere). 
Indicator as to whether the system was considered primarily 
heterogeneous or homogeneous. 
Primary form of fissile material. 
Principal fissile nuclide in fuel. 
Reference number for reference which describes the critical experiment. 

C-l 



Table C. 1. Calculational results and experimental parameters 
“-------------------------------------------------------------T*BL~=,--------------------------------------------------------------- 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

UEtlB 
CM0 1 
cAAo2 
cAAo3 
CAAOU 
cAAo5 
CAA06 
CM0 7 
CAAOE 
CM09 
CAAlO 
CAAl 1 
cAA12 
cAA13 
cAA14 
cAA15 
CAA16 
cAA17 
CAAl8 
cAA19 
CAAZO 
cAA21 
cAA22 
CAA23 
cAA24 
CAA25 
CAA26 
CAA27 
CAA28 
CM29 
cAA3 0 
cAA3 1 
CAA32 
cAA33 
CM34 
cAA35 
CM36 
cAA37 
CAA38 
CM39 

KEPP 
0.9945 
0.9912 
0.9924 
0.9942 
0.9839 
0.9957 
0.9778 
0.9966 
0.9950 
1.0010 
0.9921 
0.9885 
1.0035 
0.9921 
0.9908 
0.9940 
0.9884 
0.9885 
0.9875 
1.0030 
1.0055 
1.0042 
0.9791 
0.9918 
1 .OOlS 
0.9991 
0.9991 
0.9739 
0.9938 
0.9861 
0.9936 
0.9856 
0.9949 
0.9959 
1.0029 
1 .0106 
0.9931 
0.9927 
1 .OOOl 

SDFl GBAR 
0.0036 21 .2098 
0.0030 21.7488 
0.0031 22.8842 
0.0032 23.1207 
0.0034 23.2252 
0.0036 21.1295 
0.0036 21.4048 
0.0030 22.8577 
0.0029 22.7496 
0.0032 20.9158 
0.0033 20.8889 
0.0026 24.0050 
0.0022 24.3601 
0.0025 24.4837 
0.0020 24.1875 
0.0025 24.1867 
0.0029 24.2535 
0.0025 24.3097 
0.0035 23.3587 
0.0031 24.0125 
0.0029 24.5659 
0.0034 24.2557 
0.0036 23.3846 
0.0033 23.6607 
0.0035 24.1830 
0.0025 24.6292 
0.0040 22.8645 
0.0035 21.6194 
0.0031 24.3746 
0.0032 24.2794 
0.0032 24.2837 
0.0028 24.5312 
0.0027 24.7174 
0.0022 24.7148 
0.0030 24.3638 
0.0026 24.3983 
0.0027 24.5838 
0.0022 24.7829 
0.0025 24.7326 

ENRLEV 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

ASSAY REPLCOND 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
9.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 u 
4.89 u 
4.89 u 
4.89 IJ 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
4.89 U 
4.89 U 
4.89 U 
4.89 U 
4.89 U 
4.89 R 
4.89 R 
4.89 R 
4.89 R 
9.89 R 

REPL 
H20 
H20 
H20 
H20 
H20 
CO&lP 
PB 
PB 
PB 
PB 
PB 
UO2P2 
UO2P2 
UO2P2 
UO2F2 
UO2P2 
UO2F2 
UO2P2 

H20 
X20 
HZ0 
B20 
H20 
H20 
Ii20 

H20 
820 
H20 
H20 
H20 

SYSGEOM UNITGEOM 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
S SL 
S SL 
S SL 
S SL 
S SL 
S SL 
S SL 
S SL 
S SL 
S SL 
S SL 
S CY 
S SL 
S CY 
S SP 
S CY 
S CY 
S SL 
S CY 
S SP 
S CY 

PUKLMIX 
HET 
HET 
HET 
HET 
HET 
HET 
HET 
HET 
HET 
HET 
HET 
HET 
HET 
HET 
HET 
HET 
HE1 
HET 
HOH 
HOPI 
HOPI 
HOM 
HOM 
HOI 
HOI 
HOH 
HO!! 
HOH 
HOE! 
HOM 
HOM 
HOM 
HOM 
HOI4 
HOM 
HOM 
HOI4 
HOH 
HOI4 

FUEL FMTL 
UETAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U235 
METAL U23-5 
U308 U235 
U308 U235 
U308 U235 
U308 U235 
U308 U235 
U308 U235 
U308 U235 
U308 U235 
U308 U235 
U308 U235 
U308 U235 
UO2F2 U235 
UO2F2 U235 
UO2F2 U235 
U02F2 U235 
UO2F2 U235 
UO2F2 U235 
UO2P2 U235 
UO2F2 U235 
U02F2 U235 
UO2F2 U235 

REP 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
IS 
IS 
15 
15 
15 
15 
1s 
1s 
1s 
15 
15 
15 
IS 
IS 
15 
I5 
IS 
15 
15 
15 
15 



- - - - - - - 
RUN 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

lEMB 
CAB01 
CAB02 
CAB03 
CAB07 
CAB08 
CAB09 
CAB10 
CAB1 1 
CAB12 
CAB13 
CAB14 
CAB1 5 
CAB16 

KEFF 
0.9893 
1.0025 
0.9927 
0.9897 
0.9924 

0.9998 0.0024 16.8740 
0.9953 0.0025 17.1558 
0.9943 0.0028 17.5492 
0.9960 0.0028 15.8499 
1.0093 0.0026 17.1937 
0.9992 0.0030 18.5920 
0.9877 0.0029 19.6705 

----- --- 
SDM 

0.0026 
0.0029 
0.0025 
0.0025 
0.0032 

-- 
GBAR 

14.4590 
15.9174 
16.7417 
13.4583 
15.6574 

-- .-----------TABLE=2---------- .- ----__ .----_ ---- - _ - - - - - - - - - _ .-------- - ,-------- 
ENRLBV ASSAY REFLCOND REFL SYSGEOl4 UNITGBOH FUELMIX FUEL 

L 3.85 R H20 A CY HET I’lETAL 
L 3.85 R HZ0 A CY HBT METAL 
L 3.85 R Ii20 A CY HET METAL 
L 3.85 R H20 A CY HET METAL 
L 3.85 R H20 A CY HET METAL 
L 3.85 R H20 A CY HET METAL 
L 3.85 R H20 A CY HET UETAL 
L 3.85 R H20 A CY HET METAL 
L 3.85 R Ii20 A CY HET METAL 
L 3.85 R H20 A CY HET METAL 
L 3.85 R H20 A CY HET METAL 
L 3.85 R H20 A CY HET METAL 
L 3.85 R H20 A CY HET UETAL 

Table C. 1 (continued) 

U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 

- - - - - - - - 
REP 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 



Table C. 1 (continued) -------_--------____--~--------~~~------~~~~~~------~-~~~~~~~~ T*BLg=3----------------------------------------------------- 
RUN !4EtlB KEPP SDM GBAR 

53 CASOQ 0.9998 0.0022 23.2902 
54 CASOS 0.9989 0.0026 23.2900 
55 CAS06 0.9967 0.0022 23.2874 
56 CASll 1.0023 0.0030 22.5151 
57 CASl2 1.0096 0.0026 22.2578 
58 CAS13 1.0054 0.0029 23.2545 
59 CASlQ 1.0028 0.0027 23.0477 
60 CAS15 0.9967 0.0024 23.6820 
61 CASlC 1.0000 0.0026 23.9033 
62 CAS17 0.9982 0.0027 24.1189 
63 CAS18 0.9975 0.0024 24.0427 
64 CAS19 0.9885 0.0020 24.4577 
65 CASZO 0.9846 0.0018 24.4312 
66 CAS21 1.0145 0.0030 22.2473 
67 CAS22 1.0228 0.0030 22.2309 
68 CAS23 1.0169 0.0032 22.2164 
69 CAS24 1.0129 0.0026 22.2283 
70 CAS25 1.0201 0.0032 22.2284 
71 CAS26 1.0152 0.0025 21.7760 
72 CAS27 1.0187 0.0030 21.7904 
73 CAS28 1.0180 0.0028 21.7835 
74 CAS29 1.0131 0.0030 23.5158 
75 CAS30 1.0173 0.0030 23.2846 
76 CAS31 1.0131 0.0030 23.2908 
77 CAS32 1.0124 0.0030 23.2869 
78 CAS33 0.9989 0.0030 24.2166 
79 CAS3Q 1.0006 0.0028 24.2332 
80 CAS35 0.9970 0.0034 24.2310 
81 CAS 36 1.0023 0.0032 24.2333 
82 CAR01 1.0081 0.0034 21.4024 
83 CAR02 1.0052 0.0031 21.3916 
84 CAR0 3 0.9876 0.0030 19.6444 
85 CAR04 1.0089 0.0029 21.2115 
86 CAR05 0.9998 0.0027 19.1840 
87 CAR0 6 0.9951 0.0031 12.8911 
88 CAR07 0.9998 0.0032 18.3330 
89 CAROB 0.9980 0.0036 19.2715 
90 CAR09 0.9983 0.0030 19.3540 
91 CAR10 1.0008 0.0034 17.7171 
92 CAR11 1.0073 0.0032 21.5573 
93 CAR12 1.0109 0.0031 20.2060 
94 CAR13 1.0108 0.0032 20.1720 
95 CAR14 0.9907 0.0034 18.5482 
96 CAR15 1.0106 0.0033 18.5995 
97 CAR16 0.9978 0.0036 19.2434 
98 CAR17 1.0069 0.0033 20.7665 
99 CAR18 1.0005 0.0030 21.8233 

100 CAR19 1.0097 0.0032 18.2384 
101 CAR20 0.9911 0.0031 18.4058 

ENRLEV ASSAY 
L 1.40 
L 1 .QO 
L 1 .QO 
L 2.00 
L 2.00 
L 2.00 
L 2.00 
L 2.00 
L 2.00 
L 2.00 
L 2.00 
L 2.00 
L 2.00 
L 3.00 
L 3.00 
L 3.00 
L 3.00 
L 3.00 
L 3.00 
L 3.00 
L 3.00 
L 3.00 
L 3.00 
L 3.00 
L 3.00 
L 4.98 
L 4.98 
L 4.98 
L 4.98 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 4.46 
L 9.46 
L 9.46 

REFLCOND 
II 
u 
u 
R 
u 
R 
u 
R 
R 
R 
U 
R 
U 
R 
R 
R 
R 
R 
U 
U 
U 
R 
U 
U 
U 
R 
R 
U 
U 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

REPL 

PARA 

PARA 

PARA 
PARA 
PARA 

PARA 

PARA 
PARA 
PARA 
PARA 
PARA 

POLY 

COHP 
COUP 

PLEX 
PLEX 
PLEX 
CONC 
CONC 
PLEX 
PLEX 
PLEX 
PLEX 
CONC 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 

SYSGEOM 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
s 
S 

UNITGEOH 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
CY 
CY 
SP 
CY 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 

CUELHIX 
HOM 
HOPI 
HOI4 
HOFI 
HOM 
HOH 
HOM 
HOH 
HOM 
HOM 
HOH 
HOBI 
HOPI 
HOM 
HOM 
HOM 
HOEI 
HOEI 
IiOM 
HOEI 
HOM 
HOM 
IiON 
HOM 
HOEI 
HOM 
HOM 
HOH 
HOI4 
HET 
HET 
HET 
HET 
HET 
HO&l 
HO&l 
HOPI 
HOPI 
IiOn 
HET 
HET 
HET 
HOPI 
HOH 
HOI 
HET 
HET 
HO!4 
HOPI 

FUEL 
UP4 
UP4 
UP4 
UP4 
UP4 
UFQ 
UP4 
UP4 
UP4 
UP4 
UP4 
UFQ 
UP4 
UFQ 
UFQ 
UP4 
UP4 
UP4 
UFQ 
UP4 
UFQ 
UP4 
UFQ 
UP4 
UP4 
UO2F2 
UO2F2 
UO2F2 
UO2F2 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 

FHATL 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 

REF 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
20 
21 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 

24 
24 
24 
24 
24 
24 
25 
25 
25 
25 



Table C. 1 (continued) 

RUN 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
t27 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 

MEMB 
CM01 
CM02 
CM03 
CM0 4 
CMOS 
CM06 
CM07 
CM08 
CM0 9 
CM1 0 
CM11 
cAA12 
CM13 
CM14 
CM15 
CM16 
CM17 
CAAl8 
CM19 
CM20 
CM21 
CM22 
CM23 
CM24 
CM25 
CM26 
CAA27 
CM28 
CM29 
CM30 
CM31 
CM32 
CM33 
CM34 
cAA35 
CM36 
CM37 
CM38 
CM39 
CM40 
CM41 
CM42 
CM43 

KgFF 
1.0096 
1.0036 
0.9998 
1.0071 
0.9971 
0.9964 
1.0097 
1.0212 
0.9991 
1.0164 
1.0351 
1.0090 
1.0060 
1.0119 
1.0027 
1.0024 
1.0106 
1.0145 
1.0056 
1.0037 
1.0094 
1.0092 
1.0085 
1.0113 
0.9947 
1.0033 
1.0157 
1.0141 
1.0046 
1.0061 
1.0119 
1.0056 
1.0098 
1.0014 
1.0129 
1.0099 
1.0000 
0.9961 
1.0045 
0.9985 
0.9984 
1.0041 
0.9982 

SDH 
0.0026 
0.0023 
0.0023 
0.0039 
0.0046 
0.0023 
0.0043 
0.0033 
0.0039 
0.0042 
0.0039 
0.0039 
0.0035 
0.0042 
0.0046 
0.0045 
0.0041 
0.0044 
0.0043 
0.0044 
0.0040 
0.0037 
0.0040 
0.0047 
0.0041 
0.0040 
0.0034 
0.0043 
0.0033 
0.0041 
0.0035 
0.0041 
0.0033 
0.0038 
0.0045 
0.0039 
0.0034 
0.0038 
0.0034 
0.0039 
0.0040 
0.0036 
0.0038 

GBAR 
24.9405 
25.0019 
24.9968 
22.5453 
23.4178 
24.9948 
24.2629 
24.6833 
23.7419 
24.1535 
24.6366 
23.6132 
21.6046 
24.5733 
23.6688 
21.5956 
23.6234 
21.8900 
23.6210 
21.8675 
23.6508 
21.9725 
23.6011 
21.8062 
23.5969 
21.8159 
23.6729 
22.0524 
24.4591 
21.9559 
24.3045 
21.9640 
24.3539 
21.7453 
21.9253 
21.9359 
24.5738 
22.1639 
24.5916 
22.2004 
24.5568 
21.9131 
22.1281 

ENRLEV 
H 
H 
Ii 
H 
Ii 
H 
H 
H 
H 
H 
H 
El 
H 
Ii 
H 
H 
H 
H 
II 
H 
El 
H 
H 
H 
H 
Ii 
H 
Ii 

‘H 
'Ii 
If 
H 
H 
H 
Ii 
H 
H 
H 
w 
El 
Ii 
H 
H 

ASSAY REFLCOND 
93.20 U 
93.20 U 
93.20 U 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 U 
93.20 R 
93.20 R 
93.20 U 
93.20 U 
93.20 U 
93.20 U 
93.20 U 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 
93.20 R 

REFL 

Ii20 
HZ0 
H20 
H20 
H20 

HZ0 
H20 

CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 

SYSGEOM 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

UNITGEOll 
SP 
SP 
SP 
SP 
SP 
SP 
SP 
SP 
SP 
SP 
SP 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 

FUELUIX FUEL FMTL 
HOI5 UO2F2 U235 
HOH UOZF2 U235 
HOPI NITRATE U235 
HOM UO2F2 U235 
HOI4 UOZFZ U235 
HOM UOZFZ U235 
HOI4 UO2F2 U235 
HOM UOZFZ U235 
HOU tJO2F2 U235 
HOH UO2P2 U235 
HOI4 UO2F2 U235 
HOM NITRATE U235 
HOPI NITRATE U235 
HOM NITRATE U235 
HOI4 NITRATE U235 
HOH NITRATE U235 
HOM NITRATE U235 
HOW NITRATE U235 
HOEl NITRATE U235 
HOM NITRATE U235 
HOM NITRATE U235 
HOM NITRATE U235 
HOEI NITRATE U235 
HOI4 NITRATE U235 
HOM NITRATE U235 
HOI4 NITRATE U235 
HOM NITRATE U235 
HOI4 NITRATE U235 
HOPI NITRATE U235 
HOI4 NITRATE U235 
HOEI NITRATE U235 
HOU NITRATE U235 
HOPI NITRATE U235 
HOM NITRATE U235 
HOM NITRATE U235 
HOH NITRATE U235 
HOlt NITRATE U235 
HOM NITRATE U235 
ROM NITRATE U235 
HOH NITRATE U235 
non NITRATE U235 
HOI4 NITRATE U235 
HOI4 NITRATE U235 

REP 
26 
26 
26 
26 
26 
26 
27 
27 
27 
21 
27 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

0 
in 



Table C. 1 (continued) 
________________________________________------------------- ---TABLE=s--------------------- 

RUN 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 

MEMB 
CASOl 
CAS02 
CAS03 
CASOQ 
CASOS 
CAS06 
CASO7 
CASOB 
CAS09 
CASlO 
CASll 
CAS12 
CAS13 
CASlQ 
CAS15 
CAS16 
CAS17 
CASl8 
CAS19 
CASZO 
CAS21 
CAS22 
CAS23 
CAS24 
CAS25 
CAS26 
CAS27 
CAS28 
CAS29 
CAS30 
CAS31 
CAS32 
CAS33 
CAS34 
CAS35 
CAS36 
CAS37 
CAS38 
CAS39 
CASQO 
CASQl 
CASQ2 
CASQ3 
CASQQ 
CAS45 
CASQ6 
CAS47 
CASQE 
CASQ9 
CASSO 
CAS51 
CAS52 
CAS53 

KEFF 
1 .OOOQ 
0.9995 
1.0029 
1 .0067 
1 .0023 
1.0012 
1.0042 
1.0124 
1.0027 
1.0114 
0.9977 
1 .OOOQ 
0.9854 
1 .0585 
1.0126 
0.9879 
1.0250 
1.0010 
1.0329 
1.0369 
1.0239 
1.0082 
0.9959 
0.9928 
1.0079 
1.0011 
1 .0083 
1.0102 
0.9872 

SDM 
0.0027 
0.0031 
0.0044 
0.0028 
0.0027 
0.0022 
0.0030 
0.0031 
0.0025 
0.0034 
0.0035 
0.0031 
0.0035 

GBAR BNRLEV ASSAY REFLCOND 
4.8613 H 93.80 U 
8.5157 Ii 97.67 R 

21 .7017 H 93.20 U 
4.9879 Ii 93.20 U 

25.0041 H 93.20 U 
24.9987 Ii 93.20 U 
11.7017 H 93.50 R 

6.4136 H 93.20 R 
4.9072 Ii 94.00 R 

10.4697 Ii 93.10 R 
9.4346 Ii 93.10 R 
4.8365 H 93.20 U 

24.5321 Ii 92.60 U 
21.1722 H 93.20 R 

8.2822 H 93.20 R 
21.4089 Ii 92.60 U 
22.1149 H 92.60 R 
21.5958 Ii 92.60 R 
20.7978 Y 93.10 U 
22.2455 , 93.20 R 
21 .9649 H 93.20 R 

4.8329 Ii 93.20 U 
4.8188 H 93.20 U 
4.8267 H 93.20 U 
4.8332 Ii 93.20 U 

10.0912 H 93.20 R 
10.3812 H 93.20 R 

7.6142 Ii 93.20 U 
21.4050 Ii 92.60 U 
24.2763 Ii 93.20 U 
24.3936 H 93.20 R 
24.2603 H 93.20 U 
24.5095 H 63.20 R 
24.2515 H 93.20 U 
24.5440 Ii 93.20 R 
29.2518 H 93.20 U 
24.5294 Ii 93.20 R 
24.2464 H 93.20 U 
24.5228 H 93.20 R 
24.2482 H 93.20 U 
24.2608 H 93.20 U 
24.2631 Ii 93.20 U 
24.2624 H 93.20 U 
24.2571 Ii 93.20 U 
24.2721 H 93.20 U 
24.2529 Ii 93.20 U 
24.2521 Ii 93.20 U 
24.2524 Ii 93.20 U 
24.2540 H 93.20 U 
24.2552 H 93.20 U 
24.2558 H 93.20 U 
24.2583 H 93.20 U 
24.2670 Ii 93.20 U 

RWL 

H20 

H20 
C 
U238 
OIL 
OIL 

0.0038 
0.0030 

PLEX 
POLY 

173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 

0.9978 
0.9949 
0.9805 
0.9995 
0.9803 
0.9906 
0.9933 
1.0030 
0.9881 
0.9952 
0.9824 
0.9767 
0.9916 
0.9835 
0.9757 
0.9871 
0.9832 
0.9819 
0.9813 
0.9831 
0.9814 
0.9791 
0.9852 
0.9884 

0.0037 
0.0037 
0.0045 
0.0046 
0.0037 
0.0043 
0.0034 
0.0030 
0.0033 
0.0030 
0.0033 
0.0031 
0.0037 
0.0041 
0.0038 
0.0035 
0.0039 
0.0039 
0.0039 
0.0036 
0.0035 
0.0031 
0.0035 
0.0035 
0.0041 
0.0038 
0.0037 
0.0037 
0.0035 
0.0040 
0.0040 
0.0037 
0.0039 
0.0045 
0.0038 
0.0036 
0.0038 
0.0039 

PARA 
PLEX 

PLEX 
CONC 

PARA 
PARA 

Ii20 

H20 

Ii20 

HZ0 

Ii20 

SYSGEOM 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
n 
A 
A 
A 
A 
A 
A 
A 
A 
A 
n 
n 
A 
A 
A 
A 
A 
A 
S 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
S 
A 
A 
A 
A 
A 
A 
A 
A 

UNITGEOM 
SP 
SP 
CY 
CY 
SP 
SP 
SP 
CY 
SL 
SP 
SP 
CY 
CY 
MIX 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
MIX 
CY 
CY 
CY 
CY 
CY 
CY 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 

FUELMIX FUEL FMATL 
HOM METAL U235 
HOM METAL U235 
HOM NITRATE U235 
HOM ALLOY U235 
HOM UO2F2 U235 
HOI NITRATE U235 
HET METAL U235 
HKT METAL U235 
HOM METAL U235 
HET METAL U235 
HET METAL U235 
HOM METAL U235 
HOM NITRATE U235 
HOM NITRATE U235 
HET METAL U235 
HOM NITRATE U235 
HOM NITRATE U235 
HOM NITRATE U235 
HOFI NITRATE U235 
HOM NITRATE U235 
HOM NITRATE U235 
HOI4 MKTAL U235 
HOM METAL U235 
HOI4 METAL U235 
HOM METAL U235 
HOM HETAL U235 
HOM METAL U235 
HET METAL U235 
liO@l NITRATE U235 
HOM UO2P2 U235 
HOI9 UO2F2 U235 
HOI4 UO2F2 U235 
HOM UO2F2 U235 
HOM UO2F2 U235 
HOM UO2F2 U235 
HOM U02F2 U235 
HOM UO2F2 U235 
HOM UOZF2 U235 
HOM UO2F2 U235 
HOM UOZF2 U235 
HOM UO212 U235 
HOM UO2F2 U235 
HOH UO2F2 U235 
HOM U02F2 U235 
HOM UOZFZ U235 
HOM UO2F2 U235 
HOM UO2F2 U235 
HOM U02F2 U235 
HOM UO2F2 U235 
HOI4 UOZFZ U235 
HOM UO2F2 U235 
HOM UO2F2 U235 
HOM UO2F2 U235 

REP 
29 
35 
28 
30 
26 
31 
32 
33 
32 

33 
34 
36 
38 
39 
40 
38 
38 
38 
41 
28 
28 
36 
36 
37 
37 
37 
37 
37 
38 

43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 



Table C. 1 (continued) 
--------------------------------------------------------------TABLg=s (CONTIN,,gD) -----------_-------------------------------------- 

RUN 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 

HERB 
CASSQ 
CAS55 
CAS56 
CAS57 
CAS58 
CAS59 
CASCO 
CASCl 
CAS62 
CAS63 
CAS64 
CAS65 
CAS66 
CAS67 
CAS68 
CAS69 
CAS70 
CAS71 
CAS72 
CAS73 
CAS74 
CAS75 
CAS76 
CAS77 
CAS78 
CAS79 
CASE0 
CASE 1 
CASE2 
CASE3 
CASE4 
CASE5 
CASE6 
CASE7 
CASE8 
CASE9 
CA.590 
CAS9 1 

232 
233 

KEFF 
0.9831 
0.9876 
0.9869 
0.9864 
0.9824 
0.9836 
0.9998 
1.0005 
0.9934 
1.0050 
0.9963 
1.0081 
1.0020 
1.0217 
1.0170 
1.0227 
1.0205 
1.0302 
1.0016 
1.0134 
1.0172 
1.0300 
1.0046 
1.0225 
1.0237 
1.0137 
1.0223 
1.0197 
1.0195 
1.0225 
1.0247 
1.0175 
1.0165 
1.0177 
1.0177 
1.0169 
0.9977 
1.0052 

SDM 
0.0034 
0.0038 
0.0042 
0.0041 
0.0037 
0.0036 
0.0036 
0.0038 
0.0039 
0.0044 
0.0038 
0.0039 
0.0037 
0.0038 
0.0042 
0.0040 
0.0039 
0.0040 
0.0038 
0.0041 
0.0035 
0.0037 
0.0044 
0.0040 
0.0045 
0.0036 
0.0045 
0.0037 
0.0038 
0.0039 
0.0041 
0.0046 
0.0042 
0.0042 
0.0041 
0.0046 
0.0042 
0.0036 

GBAR 
24.2588 
24.2616 
24.2615 
24.2662 
24.2548 
24.2658 
22.5166 
22.5263 
21.4562 
21.4410 
21.4417 
21.4918 
21.6613 
21.8258 
21 .7269 
22.1217 
22.0406 
22.1075 
21.5822 
21.6538 
22.1229 
22.0009 
21.6952 
22.1244 
22.1373 
21.8230 
21.9906 
22.0513 
21.7696 
22.0273 
22.1092 
21.6264 
21.6814 
22.1061 

BNRLEV 
H 
H 
Ii 
H 
Ii 
H 
Ii 
H 
H 
H 
H 
H 
Ii 
H 
El 
H 
H 
H 
H 
H 
Ii 
Ii 
H 
H 
tl 
H 
Ii 
Ii 
H 
Ii 
H 
H 
H 
H 
Ii 
H 
Ii 
Ii 

ASSAY REFLCOND 
93.20 U 
93.20 U 
93.20 U 
93.20 U 
93.20 U 
93.20 U 
92.60 U 
92.60 U 
92.60 U 
92.60 U 
92.60 U 
92.60 U 
92.60 P 
92.60 P 
92.60 P 
92.60 R 
92.60 P 
92.60 P 
92.60 P 
92.60 P 
92.60 R 
92.60 P 
92.60 P 
92.60 P 
92.60 R 
92.60 P 
92.60 P 
92.60 P 
92.60 P 
92.60 P 
92.60 P 
92.60 P 
92.60 P 
92.60 R 
92.60 P 
92.60 P 
92.60 U 
92.60 U 

REFL SYSGEOH UNITGEOM CUELXIX 
A SL non 
A SL HOM 
A SL HOI4 
A SL HOI4 
A SL non 
A SL non 
A CY Horn 
A CY non 
A CY non 
A CY non 
A CY HOI4 
A CY non 
A CY HOPI 
A CY HOPI 
A CY non 
A CY non 
A CY non 
A CY non 
A CY non 
A CY HOM 
A CY HOM 
A CY non 
A CY non 
A CY HOM 
A CY non 
A CY non 
A CY HOI4 
A CY HOM 
A CY non 
A CY non 
A CY non 
A CY HOPI 
A CY non 
A CY HOI4 
A CY non 
A CY HOI4 
A CY non 
A CY Horn 

FUBL FMATL 
UO2F2 U235 
UO2F2 U235 
UOZF2 U235 
UOZFZ U235 
UO2F2 U235 
UO2F2 U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 
NITRATE U235 

REP 
43 
43 
43 
43 
43 
43 
38 

_ 38 
38 

234 
235 

22.0003 
22.1067 

PLEX 
PLEX 
PLEX 
PARA 
PARA 
PARA 
PLEX 
PARA 
PARA 
PARA 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PARA 
PARA 
PARA 
PARA 

38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 

38 
38 

c) 

38 2 

21.7689 
24.5355 

38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 



Table C. 1 (continued) 

RUN 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 

MEMB 
CASOl 
CASOZ 
CAS03 
CASOQ 
CASOS 
CAS06 
CAS07 
CASOB 
CASO9 
CASlO 
CASll 
CASl2 
CAS13 
CASlQ 
CASl5 
CASlC 
CA.517 
CAS18 
CAS19 
CASZO 
CAS21 
CAS22 
CAS23 

KEFF 
0.9979 
0.9960 
0.9920 
1.0020 
1.0086 
1.0079 
1.0045 
1.0065 
1.0084 
0.9979 
0.9959 
0.9989 
0.9983 
0.9992 
0.9925 
0.9976 
0.9952 
0.9973 
0.9916 
0.9927 
0.9923 
0.9915 
0.9991 

SDH 
0.0022 
0.0023 
0.0027 
0.0024 
0.0022 
0.0025 
0.0023 
0.0023 
0.0023 
0.0017 
0.0017 
0.0023 
0.0022 
0.0017 
0.0019 
0.0016 
0.0020 
0.0018 
0.0015 
0.0015 
0.0015 
0.0014 
0.0014 

GBAR BNRLEV ASSAY REFLCOND REFL SYSGEOM UNITGEOH FUELMIX FUEL 
24.9978 n 93.20 U S SP non NITRATE 
24.9338 Ii 93.20 U S SP non NITRATE 
24.8696 n 93.20 U S SP HOI4 NITRATE 
24.8423 Ii 93.20 U S SP non NITRATE 
24.6298 H 97.70 U S SP non NITRATE 
24.6005 H 97.70 U S SP HOU NITRATE 
24.5747 H 97.70 U S SP non NITRATE 
24.5493 Ii 97.70 U S SP non NITRATE 
24.5177 n 97.70 U S SP non NITRATE 
25.0633 H 93.20 U S SP HOM NITRATE 
24.7279 Ii 97.70 U S SP non NITRATE 
25.0338 H 93.20 U S CY HOM NITRATE 
25.0378 n 93.20 U S CY non NITRATE 
25.0618 n 93.20 U S CY non NITRATE 
25.0692 n 93.20 U S CY non NITRATE 
25.0784 Ii 93.20 U S CY non NITRATE 
24.6961 n 97.70 U S CY Horn NITRATE 
24.7122 n 97.70 U S CY Horn NITRATE 
24.7286 n 97.70 U S CY non NITRATE 
24.7480 H 97.70 U S CY non NITRATE 
25.0740 n 93.20 U S CY non NITRATE 
25.0786 n 93.20 U S CY non NITRATE 
25.0846 H 93.20 U S CY HOM NITRATE 

FHATL REP 
U235 12 
U235 12 
U235 12 
U235 12 / 
U233 12 
U233 12 
U233 12 
U233 12 
U233 12 
U235 12 
U233 12 
U235 12 
U235 12 
U235 12 
U235 12 
U235 12 
U233 12 
U233 12 
U233 12 
U233 12 
U235 12 
U235 12 
U235 12 

.-.- . _ _ _ 
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